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Benoxacor: Review,of/a Cft~onic O~a~ Toxicity study in Dogs 
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Combined Chronic Toxicity/Carcinogenicity study in Rats 
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MRID#: 428887-01, -02, -03 1 an., -04 . .. .r •. _./ 

. . I . 

.chemicals: 
Synonyms: 

CGA 154281; .Benoxacor 
4-dichloroacetyl~3,4-dihydro-3-methyl-2H-1,4-benzo­
xazine (CAS# 98730-04-2). 

Actio e s : Review a Chronic oral Toxicity study in Dogs 
(§83-1), a Carcinogenicity Study in Mice (§83-2), a Combined 
Chronic oxicity;carcinogenicity Study in Rats (§83-5), and a 
Reproductive Toxicity study in Rats (§83-4) using benoxacor 
submitted by Ciba Geigy Ltd of Switzerland. Benoxacor (CGA 154281) 
is to ba used as a safener. 

Executive Sul\UIIary: Results of the evaluations of the toxicity 
studies are summarized below: 

1. 52-Week oral (Capsule) Toxicity study in the Beagle. J.D. Wood, 
september 7·, 1992. iltudy#6904-380/158 ·(KRID#428887•0l). 

Benoxacor {purity 96 .• 8%) was administered orally in capsules 
to male and female beagle dogs (4/sexfgroup) at doses of o, 1, s, 
40 and 80 mgfkgfday for 52 weeks. ~t 80 mgfkgfday, a slight 
increase in incidence and severity· of pigmentation in the proximal 
tubule of the kidney in males was observed. In addition, at the so 
mgfkg/day dose level there was a .slight indication of hemolytic 
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anemia, expressed by decreased red cell parameters (erythrocyte 
count, hematocrit, hemoglobin, mean cell volume and mean cell 
hemoglobin) in Dales and· increased bilirubin in males. At 40 
mgjkgfday dose level, decreases· in mean body weight gain in males, 

·increases in adjusted liver and kidney weights and increased lipo­
fuscin deposition in the kidneys in both sexes, were also noted. 

The systemic toxicity NOEL is determined to be 5 mgfkg/day. The 
systemic toxicity LOEL is 40 mg/kgfday based in decreases in mean 
body weight gain in males, increases (both sexes) in adjusted liver 
and kidney weights, and increased lipo~uscin deposition in the 
kidneys of both sexes. · 

Thia study is classi~ied as core guideline and it satisfies the 
guideline requirements 1583-1) ~or a chronic oral toxicity study in 
dogs. 

:z. Potential TUmorigenic Effects in Prolonged Dietary 
Adainistration to Mice. Peter R. Ryle. xay 5, 1993. 
Study# CBG 510/!11135' (XRID#428887-02). 

Benoxacor (CGA 154'281; 96.4% pure) was fed to male and female 
co-1 mice (50/sex/group) at dietary levels of o, 10,. 30, 600 and 
1200 ppm for 80 weeks. The average daily intakes were 1.2, 3.7, 
75 and 167 mgfkgfday for males and 1.6, 4.7, 93 and 201 mg/kgfday 
for females. 
The following treatment-related effects were observed: 

o Body weight decreased in the· 1200 ppm males 
o Increased liver/body weight ratio in 600 ppm and 1200 ppm in 

both males and females. 
o Increased forestomach excrescences and thickening of !"imiting 

ridge in 600 ppm and 1200 ppm in both males and females. 
o Decreased adipose tissue in 1200 ppm males . 
o Increased incidence of pale kidneys in 1200 ppm males 
o Increased liver enlargement in 1200 ppm females 
o Increased incidence of papillomatous hyperplasia of the stomach 

and epithelial hyperplasia of the forestomach in 1200 ppm· 
males. 

o ·Increased spleen hemosiderosis, hemorrhagic ovarian cysts and 
parenchymal inflammatory hepatic cells were in 1200 ppm 
females. 

o Squamous cell papilloma of the stomach in 1200 ppm males and 
females 

Based on the above data the systemic toxicity NOEL is 
determined to be 30 ppm (3.7 and 4·.7 mq/kgfday in malea 
and females, reapectively). The systemic toxicity LO£¥ ia •oo ppa 
(75 and 93 mgfkq/day in malea and females, reapectively), based on 
increased eigne ot stomach toxicity consisting of forestomach 
ezcrescance, and increased liver/body weiqht ratio in both saxea. 

This study is classified as core guideline and it satist'ies the 
guideline requirements (583-.2) for a carcinogenicity study in mice. 
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3. CGA 154 1 281: Combined Chronic 'l'oxicityfoncogenicity study in 
Rats. potential Tumorigenic and 'l'oxic Bffects in Prolonged 
Dietary Adainiatration to Rats. Peter R. Ryle. April 27, 1993. 
Study# CBG 509/9205599 (HR'ID#428887-04) • ... 

· Benoxacor (CGA 154281; 96.3% pure) was fed to male and female 
Crl: co BR rats (SO/sex/group) at dietary·levels of o, 10; so, soo 
and 1000 ppm (O, 0.4, 2.0, 20.6 and 41.0 mg/kgfday in males and o, 
0.6, 2.8, 28.2 and 59.0 mgfkgfday in females) for 2 years. 

3 

Treatment-related body weights and body weight gains, food 
consumption and feed effic.iency were decreased in males and females 
at 500 ppm (20.6 mgfkgfday for males and 28~2 mgJkgfday for 
females) and 1000 ppm (41 mg/kg/day for males and 59 mgfkgjday for 
females). 

Treatment-related decrease of total protein, globulin and 
adipose tissue were noted in the 1000 ppm males. Liverfbody weight 
ratio was increased in the 1000 ppm males. 

At 10 ppm (0.4 mg/kg/day in males and 0.6 mgfkgfday in females), 
increases in the incidence of fatty hepatocytes, parafollic:ular 
cell hyperplasia in the thyroid and basophilic cortical tubules in 
the kidneys were observed in males; in addition, 10 ppm females 
had congested kidneys and epithelial hyperplasia and hyperkeratosis 
of the forestomach. · 

Histological lesions at higher doses included liv.er effects 
· such as cystic bile duct in 1000 ppm females and centrilob~tlar 
hypertrophy (with or without vacuolation) in the so, soo and 1000 
ppm males; changes in heart pathology were noted in the 500 and 
1000 ppm males; stomach lesions such as ralsed areas on the 
epithelial aspect of the forestomach were noted in 1000 ppm males 
and females, nodular and papillomatous hyperplasia Of the limiting 
ridge.were noted in 500 and 1000 ppm males as well as excrescence 
and papillomatous hyperplasia . of the nonglandular stomach in 
1000 ppm females. An increased incidence of ovaries without corpora 
lutea and with follicular cysts were not.ed in 1000 ppm dose females 

Peto analysis. revealed statistically significant trends for 
increases in the incidences of squamous cell papillomas in males 
and squamous cell carcinomas (and carcinomas and/or papillomas) 
in females in the stomach (epithelial portion of the nonglandular 
region andfor limiting ridge) at doses tested under the conditions 
of this study. However, the incidences of these tumors were not 
significantly increased by pairwise comparison at any dose. 

Based on the above data, the systemic toxicity NOEL is determined 
to be ~ ~ 10 ppa (<O.t in males and <0.1 mqjkq/day in 
feaales, respectively). The systemic toxicity · LOEL is 10 ppa 
(0.4 •qfkqfday in males an4 0.1 mqfkqjday in t-ales), basel! on 
significant increases in the incidences of fatty hepatocyte• in 
males, parafollicular cell hyperplasia in the thyroids of males, 
basophilic cortical tubules in male kidneys and congestion in 
f!SJIUlle kidneys. 
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CORE CLASSIFICATION: The chronic study is classified as core­
supplementary because the systemic NOEL could not be 
determined. However, the carcinogenicity study is classified 
as core-pinimua and satisfies tbe guideline requirements (583-Z) 
for a carcinogenicity study in rata. 

4. 'l'Vo-Generation oral (Dietary Administration) Reproduction· 
Tozicity study in the Rat on CGA 154281 (One Litter per 
Generation). x. Osterburg. December 1991. study# 380-154 
(KRXD#U8887-03). . 

4 

In a two-generation reproduction study, Sprague-Dawley rats 
received benoxacor (96.8% pure) continuously in the diet for two 
successive generations at dosages of o, 10, 50, 500 and 1000 ppm. 
In the P generation, the mean compound intake during premating was 
0.69, 3.55, 34.84 and 68.80 mgfkg/day for males and 0.81 1 4.51, 
41.21 and 82.31 mgfkgfday for females. For P females during 
gestation, tpe mean compound intake was 0.72, 3.56,· 35.27 and 70.66 
mg/kgfday and during lactation, it was 1.36, 6.53, 64.02 and· 
133.51 mgfkg/day. 
During premating, the mean compound intake for F1 males was 0.83, 
4.20, 45.45, and 89.21 mgfkgfday and for Fl females· was 0.92,. 
4.57, 49.16, and 93.53 mgfkgfday. For Fl females durinq gestation, 
the mean compound intake was 0.73, 3.67, 37.65 and 73.65 mgfkgfday 
and during lactation, it was 1.5, 7.47, 73.25 and 149.31 mgfkgfday. 

At sao ppm and lOOO.ppm, treatment-related decreased body weight 
and body weight gains in both sexes of both P and Fl generations 
were noted. In addition, a food consumption decreases were noted in 
the P males during the premating period and in the 1000 ppm F1 
males and females during the treatment period. Significant pup 
body weight decreases were noted at lactation day 21 in Fl pu:ps in 
500 ppm and 1000 ppm dose groups and in 1000 ppm F2a pups, On 
day 14 post-partum the 1000 ppm Fla pups' weight was also reduced. 

Banoxacor did not induce detectable changes on the fertility or the 
reproductive performance, .the reproductive organs or in any organs 
in P and Fl animals dosed up to 1000 ppm. No treatment-related 
malformations of the Fl and F2a pups were observed. 

Administration of Benoxacor· at 10 and so ppm, did not produce any 
treatment-·related toxic effects on P and Fl rats or their pups. 

Based on the data as presented in the study report, the parental 
BOEL is determined to be so ppa (3.55 aqJkqJday in males and 
4.51 mqJkqfday in females) and the parental LOEL is 500 ppa 
(34.84 mqfkqfday in males and 41.21·mqfkqJday in· females) basad on 
decreased body weight and body weight gain in both sexes and in 
both generations. 
The reproductiv.a lllOBL is detenained to be 50 ppa and tbe 
reproductive LOBL is 500 ppm baaed on decreased pup body weight 
on lactation day 21 in both P1 and Fz generations. 

This study is classified as cora qui4alina and it satisfies the 
guideline requirements (583-4) for a reproduction study in rats. 
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GENERAL CONCLUSIONS: Please note that the conclusion on Benozacor 
can not be made at this time, because the Reqistrant has yet to 
submit a Forwar4 Mutation Study. Furthermore, since there is 
evidence of treatment-related neoplastic lesions in ~oth the rat 
and mouse studies that have been evaluated (see above summaries and 
the attached DERs), these studies should be reviewed by the RED 
Cancer Pe~r Review Committee, before the Toxicoloqy Branch II can 
consider the requested petition in support of a tolerance ezemption 
for 'Benazacor as a safener under 40CFR180.1001. 

Benoxacor (syn.• 4-dichloroacetyl-3, 4-dihydro-3-methyl-:I.H-1, 4-
benzoxazine; CAS# 98730-04-2) is not listed in the USEPA's TRI 
list. 



Page ___ is not included in this copy. 

Pages ~ through ~ are not included in this copy. 

The material not included contains the following type of 
information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

_____ A draft product label. 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration data. 

The document is a duplicate of page(s) 

The document is not responsive to the request. 

The information not included is generally considered confidential 
by product registrants. If you have any questions, please 
contact the individual who prepared the response to your request. 
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Primary Reviewer:, David s. Liem, Ph.D2;;>~'\.J r.:;fu-u... <>;/; !.1C( I) 
Toxicology II, Section II, HED /# /, / •. ~- . /. . / 
Secondary Reviewer: Clark Swentzel ,t/,~ ~ 7/11(1:; 
Toxicology Branch II, Section !I, HED · 

DATA EVALUATION REPORT 

STUDY TYPE: Carcinogenicity study in mice (GuideLine 83-2) 

HRID NO.: 428887-02 

SUBMISSION#:. S446951 

' 
DP BARCODE#: 0194579 

PC No.: 26101 

TEST MATERIAL: CGA 154281 (Benoxacor) 

.ID.t: 7E03489 

CASWELL #: none 

SYNONYM: 4-dichloroacetyl-3,4-dihydro-3-methyl-2H-1,4-benzoxazine 
(CAS# 98730-04-2) •. 

DOSE LEVELS: 0, 10, 30, 600 and 1200 ppm (0 1 1.2, 3.7, 75 and 167 
mgfkgfday for males and 0, 1.6, 4.7, 93 and 201 mgfkgfday for 
femaies). 

STUDY NO.: CBG 510/911356 

SPONSOR: Ciba-Geigy Corporation, Ciba Plant Protection, 
Greensboro, NC 27419 · 

TESTING FACILITY: Huntingdon Research Centre Ltd.,Huntingdon, 
Cambridgeshire, England 

TITLE OF REPORT: Potential Tumorigenic Effects in Prolonged 
Dietary Administration-to Mice 

AUTHOR: Peter R. Ryle · REPORT ISSUED; May 5, 1993 

QUALITY ASSURANCE: A signed Quality Assurance Statement (dated May 
5, 1993) and a signed GLP Certification Statement (dated June 28, 
1993) were provided. The study was conducted in compliance with 
OECD guidelines, GLP regulations, EPA FIFRA pesticide guidelines, 
and Japanese guidelines. 

EXECUTIVE SUMMARY; Benoxacor (CGA 154281; 96.4% pure) was fed to 
male and female CD-1 mice (50jsexjgroup) at dietary levels of o, 
10, 30, 600 and 1200 ppm for 80 weeks. The average daily intakes 
were 1.2, 3.7, 75 and 167 mgfkgfday for males and 1.6, 4.7, 93 and 
201 mg/kgjday for females. 

-The following treatment-related effects were observed: 
o Body weight decr.eas.ed in the 1200 ppm males . 
o Increased liverfbody weight ratio in 600 ppm and 1200 ppm in 

both males and females. 
o Increased forestomach excrescencea and thickening of limiting 

ridge in 600 ppm and 1200 ppm in both males and females. 
o Decreased adipose tissue in 1200 ppm males 
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o Increased iDcidence of pale kidneys in 1200 ppm males 
o Increased liver enlargement in 1200 pplll females · · 
o Increased incidence of papillomatous hyperplasia. of the stomach 

and epithelial.hyperp~asia of the forestomach in 1200 ppm 
males. · 

o Increased spleen hemosiderosis, hemorrhagic ovarian cysts and 
parenchymal inflammatory hepatic cells were in 1200 ppm 
females .. 

o Squamous cell papilloma of the stomach in 1200 ppm males and 
females 

Based on the above data the systemic toxicity NOEL is 
. determined to be 30 ppm (3. 7 and 4. 7 mgJkgJday in males 
and females, respectively). The systemic toxicity LOEL is 600 
ppm (75 and 93 mgfkgJday in males and females, respectively), 
based on increased . signs of stomach toxicity consilitinq of 
forestomach excrescence, and increased liver/body weight ratio 
in both sexes. 

This study is classified·as core guideline and it sttisfies 
the guideline requirement's (§83-2) for a carcinogenicity study in 
mice, 

A. MATERIALS. METHODS. AND RESULTS 

1. Test Article Description 

Name: CGA 154281 
structure: 

Composition: 
benzoxazine. 

4-Dichloroacetyl-3,4-dihydro-3-methyl-2H-1,4-

Batch number! FL 8816261 
Purity: 96. 4% 
Physical property: Brown crystalline powder 
Stability: stable for .at least ~- years (reported by 
Storage: At room temperature protected from light 

2. Test Substance Analyses for Purity and Stability 

sponsor) 

Test diets containing 96.4% pure CGA 154281 were prepared 
weekly by weighing- out a spec~fied amount of the basal diet, 
adding the appropriate amount of test material, and grinding in 
a Turbula mixer for· a minimum of 2 minutes. Two premixes were 
prepared: one for the 1200 ppm diet and one for the 30- pm diet. 
The 600 and 10 ppm diets were prepared by. diluting the appropriate 
premixes and then reblending. storage conditions were not 
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and then reblending. storage conditions were not described. 

Concentration of CGA 154281 in the diets was determined by 
extraction with dichloromethane and quantitation by HPLC with 
ultraviolet detection. Homogeneity of the diet was determined 
before study initiation with nominal concentrations ot 10, 20, and 
5000 ppm. Samples were taken from the top, bottom, and center of 
the container. samples taken from the 10 ppm diet showed a 1.49\ 
coefficient of variance of composition. The 20 ppm and 5000 ppm 
test diets showed 4.92% and 0.81\ coefficients for variance of 
composition, respectively. Thus, the procedure used to mix the 
diets was considered adequate, and the diets were considered 
homogenous. The mean concentration of the samples ranged between 
97% and 102% of the intended levels • 

. Analyses of the stability of CGA 154281 in the diet were performed 
from subsamples of the prepared 10, 20, and 5000 ppm mixes. The 
sam~les were stored under four different conditions: frozen at 
-:-20 c, or for 4, 8/10, or 18 days under animal room conditions 
(not described in detail). Results for the samples stored frozen 
were not given. CGA 154281 was stable for up to 18 days under 
animal room conditions with recoveries of 92% to 102% of 
nominal concentration at day 18. 

Analyses of CGA 154281 concentration in 
performed at all dietary levels during 
15, 21, 27, 33, 39, 45, 51, 57, 63, 
Target concentrations and the means of 
concentrations were as follows· . 

the diet were 
study weeks 1, 5, 9, 

69, 75, and 81. 
actual measured 

• TARGET CONCENTRATIONS 

10 ppm 3"0 ppm 600 PPm 1200 PPm 
Mean concentration (ppm}. 9.91 30.45 576.47 1193.33 
Standard Deviation (ppm} 0.39 1. 37 15.02 36.58 
Percentage of Target 99 101. 96 99 

a Data ext:rxted from Study No. CBG 510/9113S6, Addendum 4, (pp. 1616~1618) . 

3. Animals 

A total of 585 Crl:CD-l(ICR)BR mice (291 males and 294 
females) were purchased from the Portage, Michigan, branch of 
Charles River Laboratories, Inc. Upon arrival, 5 males and 5 
females were chosen randomly for the health examination. These 
animals were killed within 24 .hours of arrival, and tissues were 
examined macroscopically; if abnormalities. were seen, they were· 
also examined microscopically. Animals were randomly assigned to 
five groups (50/sex/group) so that no statistical differences in 
mean body weights existed and were acclimated to laboratory 
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conditions for_l2 days. At the initi~tion of the study, the 
animals were approximately 6 weeks of age, and weight ranges were 
20-33 g for males and 18-33 g for females. Animals were housed by 
sex 2 per cage in solid-bottom polypropylene cages that contained 
autoclaved sifted sawdus.t. SDS Rat and Mouse No. 1 modified 
maintenance diet and tap water were provided ad libitum 
at all times. Food and water were analyzed for environmental 
contaminants. Caging and sanitary conditions were maintained in 
accordance with the SOPs of the testing facility. The mice 
(50fsexfgroup) were randomly Assigned to the following test and 
control groups: 

Do. Group ~osa,ec (ppm) . Number of Arun.t. 

Control 0 so~ 50~ 

Low 10 50~ 50~ 

Mid-I..Ow 30 50~ 50~ 

Mid-Hiah 600 SOd 50~ 

Hip. 1200 . 50 d 50~ 

4. Bati.onale for Dose Selection 

Doses were based on the results from a 13-week range-finding 
study (Ciba Geigy Project number 891290). The results of this 
study were discussed in Study No. CBG 510/911356- Doses of 0, 50, 
500, 2000, and 6000 ppm were administered daily. Adverse effects 
on the kidney and the liver and decreased food intake and weight 
gain were seen at doses of 2000 and 6000 ppm. Slight increases in 
liver and kidney weights were seen at 500 ppm in both sexes. No 
details on the evidence for hepatotoxicity and nephrotoxicity were 
given. The maximum tolerated dose for CGA 154281 was considered 
to be between 500 and 2000 ppm. Thus, a high-dose of 1200 ppm was 
chosen for the oncogenicity study. 

5. Statistical Analyses 

Food consumption, body weight, and organ weight data were 
analyzed using Bartlett's test for heterogeneity of variance 
between treatments. If no significant heterogeneity was found, a 
one-way analysis of variance or covariance (ANOVA or ANCOVA) was 
used. If significant heterogeneity that could not be removed by 
·logarithmic transformation was found, Kruskal-Wallis analysis of . 
ranks was used. Student's T test and William's test ~ere used to 
determine dose related responses. Food consumption was analyzed 
on a per cage basis. Mortality was analyzed using log rank. 
methods. Incidences of tumors were analyzed using Fisher's exact 
test or by Pete's methods- Shirley's test was also used. 
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6. General Observations 

(a) Mortality/Moribundity/Survival 

Animals were observed daily for mortality and- moribundity. 

Results: No treatment-related effects on mortality were observed. 
Percent survival at study.termination ranged from 64% in the high­
dose males to 78% for the mid-high-dose males. In treated females, 
percent survival at study_ termination ranged.from 72% to 78%. 
Percent survival rates for the control groups were 76% and 70% for 
males and females, respectively. 

(b) Clinical signs 

Observations for adverse clinical effects were made once 
daily. Physical exalliination.was conducted daily for the first 
four weeks of the study and weekly thereafter. 

Results: No treatment-related clinical signs were observed. No . 
treatment-related differences in the incidence, type, and location 
of palpable masses were observed. 

(c) Body weights/Body weight gains/Food consumption 

Body weights/body weight gains: Body weights were recorded c•nce­
weekly throughout the study. 

Results: Mean body weight and mean body weight gain data are 
summarized in Tables 1 and 2. Mean body weights were consistently 
and significantly decreased in high-dose males for weeks 7 through 
80 in the study (89-97\ of control) except during weeks 9, 15, and 
17. A slight (97\ of control value) but statistically significant 
decrease in mean body weight was observed in the high-dose females 
at week o. Following week o, mean body weights in the high-dose 
females were, for the most part, comparable to those of controls.· 
Mean body weight gain was significantly decreased in high-dose 
males when compared to controls; weeks 0-13, 78\ of control value 
and weeks o-52, 81\ of control value.. No treatment-related 
changes in body weight gain were observed in females. 

Food consymption--Food consumption was calculated weekly for each 
mouse (g/mouse/w_eek). 

Results: No treatment-related changes in food consumption were 
observed. At study termination, high-dose males had consumed 
slightly more food than controls (102\ of control value), although 
they had significantly decreased body weight gains when compared 
to contrbls. Efficiency of food utilization (food consumption 
[g)/body weight gain (g)) was calculated for the maximal growth 
intervals {weeks 1-13). Food efficiency was slightly impaired for 
high-dose males (55.2 compared to 43.1 in controls). 
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7. Clinical Pathology 

Venous blood samples were obtained from all animals that died 
during the study, when possible, and from all surviving animals 
during weeks 52 and 78 of the study. Leukocyte differential 
counts and erythrocyte morphology were examined on blood smears 
that were placed on slides, fixed in methanol, and stained with 
wright's stain. No information regarding method of blood 
collection was provided. 

Results: No statistically significant changes in hematology 
parameters were observed. 

B. Sacrifice and Pathology 

All animals that died during the study or were sacrificed 
either moribund or at study termination (by carbon dioxide 
asphyxiation) were given a complete postmortem examination. Gross 
examination was performed both visually and by palpation for 
distortion, swelling, or other eviden.ce of tumor formation. 
Tissues were preserved in 10% neutral buffered formalin (except 
for the eyes which were preserved in Davidson's fixative). 
Tissues marked with an "X" below were examined histologically in 
all animals. Organs indicated·by "XX" below were also weighed for 
all animals sacrificed at study termination. * = recommended by 
Guidelines. 

Digestive System 
X Tongue 
X Salivary glands•· 
X Esophagus• 
X Stomach* 
X Duodenum* 
X Jejunum* 
X Ileum* 
X Cecum* 
X Colon* 
X Rectum* 
XXLiver* 
X Gallbladder* 

.. 
Other 

cardiovascular system 
X Aorta• 
XX Heart* 
X Bone marrow* 
X Lymph.nodes* 
XX Spleen 
X Thymus* 
X Eyes (optic nerve)* 

Urogenital System 
XX Kidneys* 
X urinary bladder• 
XX Testes* 
X Ov-aries• 
X Uterus* 
x Vagina* 

Nervous System 
XX Brain* 
X Peripheral nerve 
X Sciatic nerve)* 
X Spinal cord*' 

Glands 
X Harderian glands 
X Thyroids* 
X seminal'vesicle 
X Parathyroids* 
X Mammary gland* 
XX Adrenals* 
X P;;~ncreas• 
XX Epididymides 
X Lacrimal gland 
X Prostate 
X Pituitary* 

X Bone (sternum, femur with joint)* 
X Head 

Respiratory System 
X . Trachea• 
X Lung* 

.X Skeletal muscle• 
X Skin* 
X All gross lesions and masses* 

X Larynx and pharynx 
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.(a) Organ weights and organ-to-body-weight ratios · 

Results: Treatment-related increases in absolute mean liver 
weights were observed in mid:-high and high-dose males andfemales 
that survived until study termination (Table 3). These increases 
were statistically significant after liver weights were adjusted 
for body weights (115-136% of control in males and 109-117% of -
control in females). No histopathological changes,· however,· were 
observed in the liver in any of the test groups. 

(b) Macroscopic Pathology 

Results: Tables 4 and 5 summarize selected data on the incidence 
of macroscopic lesions. An increase in the incidence of 
forestomach excrescence was seen in animals treated with 600-PPM 
and 1200 ppm (8% and 10% in 600 ppm males and females, 
respectively, 24% and.30% in 1200 ppm males and females, respectively, and O% and 2% in control males and female,s, 
respe.ctively). A slight increase in the incidence of 
prominent/thickened limiting ridge of the forestomach was also observed in 1200 ppm males and 600 ppm and 1200 ppm females; 
however, the increase in the incidence was not dose related (16% 
in 1200 ppm males compared to 0% in controls and 16% and 10% in 600 ppm and 12 00 ppm femal"es, respect! vely, compared to 2% in 
controls). An increase in the incidence of minimal adipose tissue was observed in 1200 ppm males (30% cdmpared to 12% in controls). Males · treated with 600 ppm and 1200 ppm also and an increased incidence o.f lung masses (32% and 34%, respectively, compared to 
18% in controls). An increased incidence of liver enlargement was observed in 1200 ppm females (12% compared toO% in controls), and 
a slightly increased incidence of pale kidney was observed in 1200 ppm males (26% compared to 16% in controls). 

(c) Microscopic pathology 
Nonneoplastic Lesions: Tables 6 and 7 summarize selected data on. 
nonneoplastic lesion incidences. A statistically significant 
increase in the incidence of minimal-to-marked papillomatous 
hyperplasia was seen in the nonglandular portion of the stomach 
(i.e., forestomach) in ·1200 ppm males (20% incidence compared to 
o%· in controls for papillomatous hyperplasia and 6% in controls 
for epithelial hyperplasia). A nonsignificant incr~ase of 
moderate-to-marked papillomatous hyperplasia was observed in high­
dose females (8% compared to 0% in controls). A statistically 
significant increase in the · incidence of minimal-to-moderate 
epithelial. hyperplasia in the forestomachs was seen in 1200-ppm 
males (20% incidence compared to 6% in controls). These findings were considered to be.treatment related. 

A significant increase in the incidence of subscapular 
proliferations of fusiform cells of the adrenals was observed in 
females dosed at 30, 600 and 1200 ppm (86%, 90%, and 92%, 
respectively, compared to 6.8% in controls). However, the increase 
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in incidence w~s slight and not dose related and was therefore not considered to be a compound-related effect. Females dosed at 1200 ppm showed a significant increase of spleen hemosiderosis·and 
hemorrhagic cysts of the ovaries (12\ and 10\, respectively, 
compared to 0\ in controls). Females dosed at 1200 ppm also 
showed a significant increase in incidence of parenchymal 
inflammatory cells of the liver (22\ compared to 2\ in controls). 
A significant increase in the incidence of amyloidosis occurred in the following organs and groups: adrenal (40\ in 1200 ppm males 
compared to 20\ in controls, duodenum (38\ in 1200-ppm males 
compared to 18\ in controls and 22\ in 1200 ppm females compared 
to 32\ in controls), jejunum (40\ in 1200 ppm males ~ompared to 22\ in controls), ileum (30\ in 1200 ppm males compared to 12\ in 
controls). Amyloidosis is a common spontaneous finding, and no dose-related trends were evident; thus, it was considered to be 

:of minor toxicological importance. 

Neoplastic Lesions: Tables B and 9 summarize selected data on neoplastic lesions~ Both males arid females dosed at 1200 ppiD 
showed significant increases in the incidence of squamous celi 
papillomas of the nonglandular portion of the stomach (12\ in males compared to O\ in controls and 20\ in females compared to 2\ in controls). Males showed a significant trend in the incidence of squamous cell carcinomas of the nonglandular portion of the 
stomach. However, although males dosed at 1200 ppm .showed a 
slight increase in incidence of this tumor (6\ compared to o\ in 
controls), this was not significant upon pairwise comparison. A 
slight but not significant increase in the number of 600 ppm and 
1200 ppm males that had pulmonary adenomas andfor adenocarcinomas 
was observed. Upon intergroup comparison of tumor · incidence, a 
significant increase in the incidence of tumors was seen in males 
dosed at 600 ppm and 1200 ppm (46\ and 48%, respectively, compared to 28\ in controls). A slight increase (nonsignificant) in the 
incidence of tumors was also observed in females dosed at 1200 ppm 
(36\ compared to 26\"in controls). At 1200 ppm, there was a 
significant increase in the number of females with benign tumors 
(30\ compared to 12\ in controls). At 600 ppm, in males, there 
were significant increases in the incidence of malignant tumors and the number of animals with single tumors. At 1200 ppm, 
a slight, but not significant, increase in these parameters was observed ih males. 

B. DISCUSSION 

This study is classified Core Guideline and satisfies the 
guideline requirements (83-2) for an carcinogenicity study in 
mice. Dosing was adequate and survival was acceptable in the 
s~~. . . 

· Under the conditions of the study, there was a statistically significant increa.se in the number of tumor-bearing males fed 600 
ppm and 1200 ppm for 80 weeks. A slight increase (nonsignificant) 

• ' 
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was observed in the number of tumor-baaring females dosed at 1200 ppm. Squamous cell tumors of the stomach were the most common treatment-related neoplastic lesion seen in the study. The.first tumor, a squamous cell carcinoma of the stomach, was observed in a high-dose male that died after 62 weeks of treatment. Both males 
and females showed increases in the in.cidence of squamous cell papiUomas of the nonglandular portion of the stomach. This finding was significant for animals at 1200 ppm. There was a 
significant trend in the incidence of squamous cell carcinomas of the nonglanduliir . portion of the stomach in males. There was a significant trend in benign andfor malignant stomach tumors in both males and females. There was a significant increase in the 
number of females with benign tumors at 1200 ppm. A slight but not significant increase was observed in the number of males with pulmonary adenomas and/or adenocarcinomas at 600 ppm and 1200 ppm •. 
However, this findinq was not dose related, and the incidence was within the historical control range. 

In addition to the increase in tumor incidence observed in 
the study, other effects indicative of stomach toxicity were 
observed. An increase in the incidence of forestomach excrescence was seen in males and females dosed at 6.00.ppm and 1200 ppm. 
There was a significant increase in the incidence of papillomatous hyperplasia and epithelial hyperplasia of the nonglandular portion of the stomach in high-dose males. In addition, changes . indicative of hepatotoxicity were also observed. Treatment-related increases in absolute liver weight were observed in high-dose males and females that survived until study termination. There was an increased incidence of liver enlargement and parenchymal inflammatory cells of the liver in high-dose females. 

The toxicity of CGA 154281 to the stomach observed in the 
current study is supported by signs of stomach toxicity observed 
in a combined chronic toxicity/carcinogenicity study in rats 
{MRID No. 428887-04). In the rat study, epithelial hyperplasia 
and hyperkeratosis ~f the forestomach were observed in females at 
the LOEL of 50 ppm {2.0 mgfkg/day in males and 2.8 mgfkgfday 
in females). In addition, at 500 ppm {20.6 mgfkg/day in males and 28.2 mqfkgfday in females) and above, an increased incidence of 
excrescences in the forestomach was observed in males. At the 
highest dose tested, 1000 ppm {41 mgfkgfday in males and 59. 
mgfkgfday in females), additional stomach.lesions included raised areas on the epithelial aspect of the forestomach of both males 
.and females; increased nodularity and papillomatous hyperplasia of the limiting ridge and epithelial hyperplasia and hyperkeratosis 
of the nonglandular stomach in males; and increased excrescences 
and papillomatous hyperplasia of the nonglandular stomach in females. Pete analysis revealed statistically significant trends for increases in the incidences of squamo~s cell papillomas in males and squamous cell carcinomas (and carcinomas and/or 
papillomas) in females at the doses tested under conditions of this study. However, the incidences of these tumors were not 
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significantly increased by pairwise comparison at any dose. 

Effects other than stomach toxicity also occurred in the· mouse study. Mean body weights were significantly decreased· 'in high-dose males after week 7 of the study. Cumulative ~ody weight gain was·significantly decreased in high-dose males when compared to controls. Males dosed at 600 ppm. and 1200 ppm also had an increased incidence of lung masses. There was also a slightly increased incidence.of pale kidney in high-dose males. There were significantly ·increased incidences of spleen hemosiderosis and hemorrhagic cysts of the ovaries in the 1200 ppm females. 

Based on increased incidences of forestomach excrescences, ·the LOEL for systemic toxicity was determined to be 600 ppm (75 and 93 mg/kgfday in males and females, respectively). The NOEL was 30 ppm (3.7 and 4.7 mg/kgfday in males and females, respectively). In addition, ·there were increases in the incidence of squamous cell papillomas of the nonglandular portion of the stomach at 1200 ppm in both males and females. There was also a significant trend in.the incidence of squamous cell carcinomas of the nonglandular portion of the stomach in males. There was a significant trend in benign andfor malignant stomach tumors in both males and females. 

The doses employed in this study were sufficient to produce a compound-related systemic effect and appeared to be adequate to test the carcinogenic potential of the test material. 





TABLE 2. Mean l!ody Yeight'Gain at Representative Intervals in Miqe Fed 
CGA 154281 for 80 Yeeks8 

Mean Body Weight Gain (g ±S.D.) at Study Intervals (week) 

· ·Dietary 
Level (ppm) 0 to 13 0 to 26 0 to 52 0 to 80 

!i!ill. 

0 11.3±2.80 15.7±4.12 20,5±5.47 19.9±5.28 

10 11.6±2. 70 15.8±4.11 20.3±5.33 .}9.0±5.20 

30 11.)±3,58 16.9±4.93 22.8±6.68 21.8±7.71 

600 10.5±3.09 15.1±4.79 19.6±5:84 17.8±5.56 
,_. ... 1200 9.0±2.14 .. 12. 7±2. 79** 16.6±3. 97 .. 15.5±4. 30 .. 

Females. 

0 7.0±2.71 10.0±3.45 13.1±4.58 15.5±6.57 

10 6. 7±3.07 9.9±4.40 14. 5±6. 25 17.7±6.45 

30 6.4±3.48 9.5±4.53 12.9±6.52. 15.4±7 .19 

600 7.1±2.98 10.5±3.83 13.2±4.45 14.8±5.13 

1200 6.8±2.34 9.9±3.47· 13.3±4. 70 16.8±5.95. 

• Data extracted from Study No. GI!G 510/911356, Table 5, p. 54 . 

•• Significantly different. from ~ontrol, p<O.Ol. 
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TABLE 3. Mean Liver Weights (Nonadjusted and Adjusted for Final Body.Weight) in Mice ·Fed 
.CGA 154281 in the Diet for 80 Weeks~ 

Mean Liver Weights at Each Dietary Level (ppm) 

Organ 0 

Liver Cg ± S.·o.> 2.46 ± o. 769 
Nonadjusted 

Liver (g) 2.32 
Adjusted 

Liver (g ± S.D.) 1.89 ± 0.288 
NonadJusted 

Liver (g) 

Adjusted 
i..90 

10 30 

IW.u 

2.56 ± 0.732 2.63 ± 0.895 

2.47 2.39 

Females 

1.99 ± 0.359 . 1.88 ± 0.488 

. 1.94 1.89 

• Data eKtracted from Study No. CBG 510/911356, Table 11 (pp. 66 and 67). 
' Numbers 'in parentheses represent percentage of average control value. 

Significantly different from control, p<0.05. 
• Significantly different from control, p<O.Ol. 

13 

600 

2.66 ± 0.587 

2.66' 
(115%). 

2.04 ± 0.328 

2.08' 
(109%) 

1200 

3.17 ± 1.334 

3 .. 16-
(136%) 

2.24 ±0.324 

2.23-
(117%) 
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Organ/ 
Lesion 

Forestomach 
Excrescences 

Limiting ridge·-

TABLE 4. Incidence of Selected Macroscopic Findings (l) in.Male Mice Fed 
CGA 154281 for 80 Weeks•·b,c 

Incidenc~ at Each Dietary Level (ppm) 

0 10 30 600 

0 0 0 4 (8.0) 

1 (2.0) 3 (6.0) 1 (2.0) 1 (2.0) 
prominent/thickened 

Adi]!ose tissue 
HiniiiBl 6 (l2.0) 6 (12.0) 5 (10.0) 3 (6.0) 

Lung 
Masses 9 (18.0) 13 (26.0) 11 (22.0) 16 (32.0) 

L1Yll 
Enlarged 1 (2.0) 1 (2.0) 2 (4.0) 5 (10.0) 

Kidney 
Pale 8 (16.0) 9 (18.0) 9 (18.0) 5 (10.0) 

1 Data extracted from Study No. CBG 510/911356, Table 12 (pp. 68-75) and Appendix 5. 

1200 

12 (24.0) 

8 (16.0) 

15 (30.0) 

17 (34.0) 

4 (8.0.) 

13 (26.0) 

b N-50 for egcb dose group; includes.animals that died during study and animals'that were sacrificed at 
study termination. 

·c Nuabers in parentheses indicate percentage of animals in dose group with lesion. 
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Orr,an/ 
L!>sion 

·Forestomach 
Excrescences 

Limiting ridge 

TABLE 5. Incidence of Selected Macroscopic Findings (1) in Female Mice Fed 
CGA 154281 for 80 Weeks•,b,c · 

~ 

Incidence at Each Dietary Level (ppm) 

0 10 30 600 

1 (2.0) 0 0 5 (10.0) 

1 (2.0) 3 (6.0) 0 8 (16.0) 
prominent/thickened 

Adil!ose ~issue 
Minimal 19 (38,0) 10 (20.0) 12 (24.0) 12 (24.0) 

Liver 
Enlarged 0 2 (4.0) 3 (6.0) 2 (4.0) 

• Data extracted from Study No. CBG 510/911356, Table 12 (pp. 68-75) and Appendix 5. 

12oo 

15 (30.0) 

5 (10.0) 

15 (30.0) 

6 (12.0). 

b N-50 for each dose group; includes ani•als that died during study and animals that were sacrificed at 
study termination. 

c Numbers in parentheses indicate percentage of animals in dose group with lesion. 
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TABLE 6. Incidence of Selected Nonneoplastic Lesions (%) in Hale Mice Fed 
GGA 154281 for 80 Weeks•,b,c 

Organ/ 
Lesion 

Stomach·(non&!andular~ 
Papillomatous hyperplasia 

Total 
Minimal 
Moderate 
Harked 

Epithelial hyperplasia 
Total· 

Minimal· 
Moderate 

Duodenwa 
Amyloidosis 

. Jejunum 
Amyloidosis 

0 

0 
0 
0 
0 

3 (6.0) 
2 
l 

. 9 (18 .. 0) 

11 (22.0) 

Incidence at Dietary Level (ppm) 

10 30 600 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 2 (4.0) 2 (4.0) 
0 2 2 

·0 0 0 

14 (28.0) 8 (16.0) 9 (18.0) 

9 (18.0) 8 (16.0) 8 (16.0) 

12p0 

10 .(20. 0)** 
s• 
4 
1 

10 (20.0)* 
a• 
2 

19 (38.0)* 

20 (40.0)* 
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TABLE 6 (Continued}. Incidence of Selected Nonneoplastic Lesions (%)·in Male Mice Fed 
CGA 154281 for 80 .Weeksa,b,c 

Dietary Level (ppm) 

Organ/ 
Lesion 0 10 30 600 1200 

' 
Ileum: 
Amyloidosis ·(moderate) 6 (12.0) . 9 (18.0). 5 (10.0) 6 (12.0) 15 (30.0)* 

Adrenal: 
Amyloidosis 10 (20.0) 12 (24.0) 7 (14.0) 8 (16.0) 20 (40;0)* 

• Data extracted from Study No. CBG 510/911356, Table 14c (pp. 192-228) and Appendix 5. 
b N-50 for each dose group; includes animals that died during study and animals that were sacrificed at 

study termination. 
• Numbers in parentheses indicate percentage of animals in dose group with lesion . 

• Significantly different from control, p<0.05. 
•• Significantly different from control; p<O .01. 
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TAilLE 7. Incidence of Selected Nonneoplastic Lesions (X) in Female.Hice Fed 
CGA 154281 for 80 Weeksa,b,c 

:r ·m 
0 

Incidence at Each Dietary Level (ppm) ;u , 
n 

Organ/ 0 
~ 

Lesion 0 10 30 
0. 

600 1200 Ill 
I 0 , 

::J -Stomach (nong1andular} 
, 
~ 

Papillomatous hyperplasia Ill , 
Total 0 0 0 l (2.0) 4 (8.0) 

~ ;;;· 
Moderate 0 0 0 1 1 Ill 

"' Harked 0 0 0 0 3 en 
~ 

Ill 
Epithelial hyperplasia n 

;;;· 
Total 0 2 (4.0) 0 2 (4.0) 3 (6.0) ::J 

n 
Hinilll81 0 1 0 2 3 , 
Moderate I 0 1 0 0 0 ;u .... , 

"' < ;;;· 
Kidney :;: 
Glomerulonephritis 4 (8.0) 6 (12.0) 6 (12.0) 4 (8.0) 4 (8.0) 

Ill 
• ., 

Duodenum ;;;-

Amyloidosis 16 (32.0) 11 (22.0) 9 (18.0) 14 (28.0) 11 (22.0) ;u 
0 

"' en .., 
JeJunum 0 

Amyloidosis 15. (30.0) 12 (24.0) 10 (20.0) 15 (30.0) 12 (24.0) 
cn 
• 
'tl .. 

IleiiJll "' , 
Amyloidosis (moderate) 12 (24.0) 13 (26 .0) 8 (16.0) 10 (20.0) 10 (20.0) 

"' "' 0 -~ 
0 
CJI 
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TABLE. 7 (Continued). Incidence of Selected Nonneoplastic Lesions(%) in Female Mice Fed 
CGA 154281 for 80 Weeksa,b,e 

Incidence at Each Dietary Level (ppm) 

Organ/ 
Lesion 0 10 30 600 12,00 

Adrenal 
Amyloidosis 16 (32.0) 14 (28.0) 10 (20.0) 13 (26.0) 15 (30.0) 

Subscapular proliferacion 
of fusiform cells 34 (68.0) 37 (74.0) 43 (86.0)* 45 (90.0)** 46 (92 .0)** 

Spleen 
Haemosiderosis 0 3 (6.0) 0 3 (6.0) 6 (12.0)* 

Liver 
Parenchymal inflammatory 
cells 2 (4.0) 0 2 (4.0) 4 (8.0) ll (2_2 .0)** 

OVaries 
Haemorrhagic cyst(s) 0 2 (4.0) 2 (4.0) 2 (4.0) 5 (10.0)* 

1 Data extracted from Study No. CBG 510/911356, Table 14c (pp. 172-228) and Appendix 5. 
b N-50 for each dose group; includes animals that died during study and animals that were sacrificed at· 

study termination .. 
• Numbers in parentheses indicate percentage of animals in dose group with lesion. 

* Signific'antly different from control, p<O .05. 
•• Significantly different from control, p<O.Ol. 
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TABLE 8. Incidence of Selected Neoplastic Lesions (X) in Mice Fed 
CCA 154281 for 80 Weeks•;b,G 

Incidence of Each Dietary Level (ppm) :I: 
m 
0 -----

Organ/. ::u 
Lesion 0 10 30 600 1200 "' n 

0 
~ a. 
(II 

~ 
0 
"' :J -Stomach (non&1andu1arl "' ~ 

Sqaa.oua call papilloma 0 0 0 2 (4.0) ·_6 (12.0)* en 
"' ~ ;;;· 

Squamous call carcinoma 0 1 (2.0) 0 1 (2.0) 3 (6.0) 
., 
"' m 
~ 

Lung en 
Pulmonary adenoma 8 (16.0) 7 (14.0) 3 (6.0) 9 (18.0) 9 (18 :o) n 

;;;· 
:J 
n 

Pulmonary adenocarcinoma 2 (4.0) 4 (8.0) 2 ( 4. 0) 5 (10.0) 4 (8.0) "' 
N 

::u 
0 "' 

Females < 
~-., 

Stomach (nonglandular) • 
Squamous call papilloma 1 (2.0) 0 0 1 (2.0) 10 (20,0)** ::!1 

iD 

Squamous cell carcinoma 0 0 0 1 (2.0) 1 (2.0) ::u 
0 

"' m 
"' Lun& 0 m 

Pulaonary adenoma 1 (2.0) 1 (2.0) 2 (4.0) 2 (4.0) 3 (6.0) • 
'tl 

"' Pulmonary adenocarcinoma 2 (4.0) 0 2 (4.0) 1 (2.0) 1 (2.0) co 
"' ! ... 
~ 

0 
"·Data extracted from Study No. Cl!C 510/911356, ,Table l4a (pp. 78-87) and Appendix 5. .... 
b N-50 for each dose &roup, except for 10 ppm female lungs where N-49. 

~ 

0 

• Nullbeu in parentheses indicate percentage of a'.'iiOBls in dose &roup with lesion. "' 
• Significantly different from control, p<0.05. 
** Significantly different from control, p<O. 01. 
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TABLE 9. Intergroup Comparison of Tumour Incidence·(%) in Mice Fed 
CGA 154281 for 80 \leeks•,b,c 

Incidence at Each Dietary Level (pp••) 

Parameter 0 10 30 600 

!!i!!ll 

Number of Tumor Bearin£ Animals 14 (28.0) 21 (42.0). 17 (34.0) 23 (46.0) 0 

Animals with MaliR.nant Twoor~> 3 (6.0) 8 (16.0) 5 (10.0) 11 (22.0) 0 

Animal!! with Benim T\!!llol:!i' 13 (26.0) 17 (34.0) 14 (28.0) 15 (30.0) 

Animals with Single Tumors 10 (20.0) 16 (32-.0) 14 (28.0) 20 (40. o)• 

Females 

Number of .IW!Ior .Bearh!R._iUli!lli!.ll! 13 (26.0) 10 (20.0) 14 (28.0) 11 (22.0) 

Animals wlJ;h JtaUR.naPt Tumors 9 (16.0) . 8 (16.0) 12 (24.0) 8 (16.0) 

Animals with BenJlgn_Tumors 6 (12.0) 3 (6.0) 4 (8.0) 3 (6.0) 

Animals with Sin£le TU!ll<>r!l 11 (22.0) 8 (16.0) 12 (24.0) 11 (22.0) 

• Data extracted from Study .No. CBG 510/911356, Table l4b (pp. 88-91) and Appendix 6. 
b N-50 for each dose group. · 
c Numbers in parentheses indicate percentage of animals in dose group. 

• Significantly different from control, p<0.05. 
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24 (48.0) 0 

9 (18.0) 

18 (36.0) 
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Ragistyatiop S•crion,~'lr.i?) •'•'ef>Jo.tlc~/?y 17'~?... Date: tf/6/tf 5": 
~flsmic;l Cssrcti~a~ien B~apch 

Health Effects Di:>:is~ CLv £-~nn...-/ 
EPA Section Head: Albttt Koci~i, Ph.D. 

.,It-igistraeioa Sest 1 on, 7'J(;c;;~;f dr.,ncA 2,... 
Chemical CganH '1:: i Pi! bra net! 
Health Effects Division· 

DATA EVALUATION REPORT 

Signature: 
Date: 

STUDY TYPE: Chronic oral toxicity study in dogs 

TEST MATERIAL: CGA 154281 

SYNONYM: Benoxacor 

P.C. NO.: 126101 

TOX. CHEM. NO.: N/A 

MRID NO.; 428887-01 

STUDY NO. : 6904-380/158 

SPONSOR: Ciba-Geigy Limited 
-Plant Piotection Division 
Safety Evaluation, PP2.56 
CH-4002 Basle, Switzerland 

TESTING FACILITY: Hazleton UK 
Harrogate, England. HG3 lPY 

TITLE OF REPORT: 52 Week Oral (Capsule) Toxicity Study in the Beagle 

AUTHOR: J.D. Wood 

REPORT ISSUED: September 7, 1992· 

QUALITY ASSURANCE: A signed Quality Assurance Stateme.nt (September 7, 1992) 
and a signed GLP Certification Statement (dated September 7, 1992) were 
provided. The study was conducted in compliance with OECD guideline 
number 452 and EPA GLP regutations. 

CONCLUSIONS: CGA 154281 was administered orally in gelatin capsules to male 
and female beagle dogs (~/sex/group) at doses of 0, 1, 5, 40, and 80 mgjkgjday 
for 52 weeks. 

NOEL (systemic toxicity) - 5 mg/kg/day 

1 
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LOEL (systemic toxicity) 40 mg/kg/day based on decreases in mean body 
weight gain in males, increases (both sexes) in adjusted liver .and kidney 
weights' and increased lipofuscin deposition in the kidney (both sexesr. 

At 80 mg/kg/day, a slight increase in incidence. and severity of pigmentatcon 
in the proximal tubule of th~ kidney in.males was observed. In addition, at 
top dose chere was an indication of hemolytic anemia, expressed by decreased 
red cell parameters, and increased bilirubin (and increased spleen weight in 
two males). 

CORE CLASSIFICATION:. Core Guideline. This study satisfies the guideline 
requirements (83·1) for a chronic oral toxicity study in dogs. 

A. MATERIALS. METHODS, AND RESULTS 

l. Test Article Description 

Name: ~GA 154281 

Structure: ~0""1 . 
~,..)....eM, 

I 
COCHC't 

Composition: 4-Dichloroacetyl-3,4-dihydro·3-methyl·2H·l,4-
benzoxazine 

Batch number: SG 7505·11 

Purity: 96. 8% 

Physical property: Brown/grey powder 

Stability: Not reported 

Storage: Ambient temperature in the dark 

2. Test Substance Analyses for Purity and Stability 

The appropriate amount of the test article was weighed out weekly for 
each animal, placed in type I blank gelatin capsules (apparently a 
vehicle was not used), and administered orally 7 days a week for 52 
weeks. Individual doses were adjusted weekly based on most recent 
body weight. Control animals received empty capsules as a treatment. 
A 10-g sample was returned to the sponsor for confirmation of test 
article identity before initiation of the study. This analysis was 
repeated with the remaining test article (90 g) at the termination of 
the ·study. The sponsor confirmed the identity and reported purities 
of 97.0X and 98.0%, respectively, for the two analyses. 

3. Animals 

Beagle-dogs, 20 males and 20 females, Were received from Hazleton 
Research Products, Inc. Animals were vaccinated before shipment and 
re-vaccinated upon arrival. .~nimals were housed in individual cages 

2 
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dtiring the working day.and, when possible, _in. pairs of the same seX 
dUring the night. Animals were kept in environmentally contrOlled 
rooms and were acclimated to laboratory conditions for a minimum of 3 
weeks. The rooms were maintained at a temperature of 16-22°C with a 
relative-humidity of 40-80% and a 12-hour light/dark cycle. Before 
study initiation, their health status was reassessed and their 
suitability for test purposes was confirmed. The animals were then 
assigned randomly to groups (4/sexjgroup) such that no significant 
difference in average group weights. existed. Animals we·re uniquely 
identified by tattoos. The dogs were 6-7 months of age at the 
initiation of dosing, and body weight ranges were 6.35-9.80 kg 
(males) and 5.45-7.75 kg (females). SQC Laboratory Diet A (Expanded) 
pellets (400 g/day) and filtered tap water (ad libitum) were provided 
throughout the study. Food and water were analyzed for environmental 
contaminants. Caging and sanitary conditions were maintained in 
accordance with the SOPs of the testing facility. 

The dogs (4/sex/group) were assigned to the following test and 
control groups: 

Dose 
Levels Number of Animals 

Group (mg/kg/day) Males Females 

1 Control 0 4 4 

2 Low 1 4 4 

3 Low-intermediate 5 4 4 

4 High-intermediate 40 4 4 

5 High 80 4 4 

,Rationale for Dose Selection 

Poses were based on the results from a 28-day range-finding study in 
dogs (IIUK p_roj ect number 380/171, Ciba-Geigy project number 89 1410). 
The results of this study were provided in. study number 6904-380/158. 
Four male and 4 female beagle dogs (1/sex/group) were administered 
daily doses of 0, 100, 200, or 300 mg/kgjday by capsule. Treatment 
at the two highest doses was stopped after 7 days because of 
reduction in food consumption, vomiting, and reduced body weight 
gain. Animals that received 100 mg/kg/day showed a reduction in food 
consumption. Because dose levels of 100 mgjkgjday or more caused 
adverse effects, the control animals were given 80 mg/kg/day for 7 
days during which time no effects were seen. The high dose in the 
chronic study was -based on the maximtun tolerated dose in the pilot 
study (80 mgjkg/day). 

3 
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5. Statistical Analyses 

All data, except for organ weight data, were analyzed by two-way 
analysis _of variance (ANOVA). When significant differences were 
seen, Dunnett's test was performed to determine group differences, 
Significant differences in pre-dose variables were analyzed by using 
a 'protected t-test "if the p value of the ANOVA was less than 0.05; 
Post-.dose variables were analyzed for dose-response relationships by 
using a linear regression. Levene's test for equality of variances 
across groups, between sexes, and for iriteractions was also 
performed. When this test showed evidence of group effects or a sex­
group interaction, the data were re-anaiyzed using Kruskal-Wallis 
(ANOVA), Wilcoxon rank sum test (pairwise comparisons), and the 
Terpstra-Jonckheere test (dose response). Organ weights 'were 
analyzed by using analysis of covariance (ANCOVA) to adjust for 
terminal body weight. 

6. General Observations 

(a) Mortality/moribundity/survival 

Animals were observed daily for mortality and moribundicy. 

Results: All anima.ts survived until study termina.tion. 

(b) Clinical signs 

Observations for adverse clinical effects were -made once daily 
throughout the study. 

Results: Clinical observations are summarized in. the. table 
below. The only clinical sign that appeared to be affected by 
the intake of CGA 154281 was thinness. This symptom was observed 
in l/4 control females, l/4 males dosed with l mg/kgjday, 
2/4 males dosed with 5 mgjkg/day, 3/4 males dosed with 
40 mg/kg/day, 3/4 males dosed with 80 mgikgjday, and 2/4 females 
dosed with 80 mgjkg/day. Although there was a tendency towards 
thinness in the males dosed at 40 and 80 mg/kg/day, the 
occurrence of this sign wa·s sporadic and was not seen 
consistently throughout the study in indiVidual animals (for 
example, occurred in l high-dose male during weeks 4-8 and in 
another during weeks 12-39). Weight loss and persistent dia+rhea 
were observed in l male dosed with 5 mgjkg/day. The animal was 
treated and maintained on study, but the -data for this animal 
were excluded from group means and statistical analyses. 
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Sex 

Males 

Females 

Guideline Series 83~1: Chron~c Oral Toxici~y 1n Nonrod•nts 

Incidence of Thinness for Each Dose Level (mg/kgjday) 

0 

0/4 

1/4 

1 

1/4 

0/4 

5 

2/4 

0/4 

40 so 

3/4 3/4 

0/4 2/4 

•Data extracted from Study No. 6904-380/158, Appendix 1.1 
(pp. 85-89). 

(c) Body weights/body weight gains/food _consumption 

Body weights/body weight gains- -Body weights were recorded onc"e 
weekly throughout the study. 

Results: Mean body weight and mean body weight g·ain data are 
summarized in Tables 1 and 2. No statistically significant 
changes in mean body weights were observed, However, absolute 
body weights in males dosed with 40 and 80 mg/kg/day were 
consistently decreased· when cornpai'ed to. controls throughout the 
study (88-98% of controls). At the termination of the study, 
mean body weights of males dosed with 40 mg/kg/day and males 
dosed with SO mg/kg/day were 90X of the mean body weight for 
controls. Statistically significant decreases in mean body 
weight gain were observed in males dosed at 80 mg/kg/day during 
weeks 13-26 (9% of control value). No other statistically 
significant changes were observed in body weight gain; however, 
cumulative body weight gain for ·study weeks -1-52 was decreased 
(not significant) in males dosed at 40 and 80 mg/kg/day when 
compared t·o controls (641 and 61% of control value, 
respectively). Although body weight gain was consistently 

· decreased throughout the study (except during weeks 26-39) in 
,males dosed at 80 mgfkg/day, body weight gain decreases were more 
dramatic in males dosed at 40 mg/kg/day after study week 26, 
Female weight gains at the top two doses (40 and SO mg/kg/day) 
were 76% and 85% of control value. 
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TABLE 1. Mean Body Weight at Representative Intervals in Dogs Orally Administered 
CGA 154281 for 52 Weeks8 

:r: 
Mean Body Weight (kg± S.D.) at Study Intervals 

m 
c 

·;o 

Dose "' "' 
(mg/kg/day) l week lO weeks 20 wl'eks 30 weeks 40 weeks 52 weeks . 0 

a 
Ill 

0 

"' Males 
:::J -"' ~ 

0 8. 74±0.96 10.18±1.16 10.51±1.10 11.01±1.20 11.31±1.34 11.18±1.46 
C/1 
~ ;;;· 

1 8.41±1.21 . 10.08±1.11 10.41±1.36 10.86±1.35 11.06±1.41 11.01±1.20 
Ill 

"' "' ~ 
5 8.17±1.46 9. 63±1. 59 10.10±1. 68 10.43±1. 77 10.67 ±1. 60 10.55±2.17 C/1 

"' ;;;· 
40 8.60±0.64 9.78±Ll0 10.29±1.34 10.44±1.17 10.40±1.17 10.11±0.97 :::> 

"' "' 
"' 

;o 
80 8.73±0.90 9.51±1.12 9. 79±1. 25 10.13±1.41 10.18±1.29 10.11±1. 31 "' < ;;;· 

Females ~ 
Ill 
• 

0 6. 75±0. 79 7 .88±0.81 8.21±0.92 8.56±0.89 8.65±1.06 8.59±1.33. • ::!! 
iD 

1 7.11±0.90 8.44±1.11· 9. 31±0. 78 9.59±0. 75 
;o 

9.33±0.80 9.35±0.64 0 

"' "' "' 5 7 .03±1.00 8.13±1.18 8. 58±1. 08 8. 70±1. 28 8.86±1.10 8.85±1.12 0 

"' • 
40 6.98±0.57 7 .85±0.83 .. 8.36±0.91 8.36±0.84 8.44±1.09 8.45±1.04 

., ., 
"' "' 

80 6. 73±0.90 7.6)±1.04 8.03±1.35 8.19±1.22 6 .. 55±1.57 8. 39±1. 35 .... 
"' 0 ... 

0Data extracted from Study No. 6904-360/156, fable 1.1 (pp. 42-45). 
~ 

0 

"' 
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TABLE 2. Mean Body Weight Gain at Representative Intervals in Dogs Orally Administered 
GGA 154281 for 52 Weeks• 

.:r 
m 

Mean Body Weight Gain (kg ± S.D.) at Study Intervals 0 
:0 .. 

Dose " 0 

(ag/kg/day) ·1-13 weeks 13-26 weeks 26-39 weeks 39-52 weeks -1-52 weeks c. 
Ill 

n .. 
:l 

Males -~ 
en 

0 1. 79±0.38 0.69±0.24 0.28±0. 34 -0.04±0.13 2.71±0.87 
.. 
~ ;;;· 
Ill 

1 2.21±0.67 0.55±0.55 0.16±0.03 0.04±0.33 2. 96±0.48 "' "' ~ 
5 1.62±0.12 0.80±0.41 0.23±0.23 -0.05±0.54 2.60±0.82 

en 
" ;;;· 
:l 

40 1.61±0. 99 0.36±0.29 -0.01±0.31 -0.23±0.36 1. 74±0. 73 " .. 
... :0 

0.06±0.55* 
.. 

80 1.26±0.63 0.38±0.17 -0.06±0.11 l. 64±0. 98 < ;;;· 
~ 

Females Ill 

' 
0 1.60±0.46 0.36±0.48 0.20±0.20 -0.05±0.50 2.11±1.34 

::!! 
iii' 
:0 

1 1.80±0.36 0.59±0.47. 0. 36±0.44 
0 

-0.29±0.31 2.46±0.32 <11 

"' ., 
f.l3±0.24 

0 
5 1.01±0. 39 -0.10±0.26 0.03±0. 37 2.06±0.61 "' ' 

"II 
40 1.10±0.49 0.39±0.26 0.16±0.18 -0.05±0.20 1.60±0.48 

.. 
Ct:l .. 

80 1.30±0.29 0.09±0.28 0.55±0.46 -0.15±0. 37 l. 79±0.55 
<11 
0 
0 -~ 

1Data extracted from Study No. 6904-380/158, Tables 1.1 and 1.2 (pp. 45-47). 
0 

"' 
*significant using the dose-response test (p.<0.05) 
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Food consumption--Food consumption was measured daily for each 
dog and weekly averages were calculated (g/animaljweek). 

Results: No treatment-related e~fects on food co·nsumption were 
observed. 

(d) Ophthalmoscopic examination 

Ophthalmic examinatiohs were conducted on all animals prior to 
the initiation of dosing and during weeks 12, 25, and 52 of the 
study. Examinations were conducted using a Keeler 
ophthalmoscope. Before examination, 1.0% ttopicamide was placed 
in eac~ eye. 

Results: No treatment-related ocular lesions were observ~d. 

(e) Auditory response 

The auditory response of each animal was examined prior to the 
initiation of dosing and during weeks 13, 26, and 52. 

Results: No treatment-related effects were observed in the 
auditory response of animals. 

(f) Physical examination 

Tests examining behavior, body positi-On/posture, gait, muscle 
tone, r~spiration, skin, appendages, nails and foot pads, 
urogerlital and anal areas,· mucous membranes, eyes, ears, nose, 
gums, and teeth were conducted on all animals during· study 
weeks 13, 26, and 52. 

Results: No treatment--related effects on the pa:rameters exa.>nined 
were observed. 

7. Clinical Pathology 

Blood samples were obtained from all animals prior to initiation of 
the study and during study weeks 13, 26, and 52. Because of 
technical problems, additional blood samples were collected during 
weeks 14 and 15. Blood samples were collected from the jugular veins 
of ·animals. Animals were fasted overnight prior to collection of 
blood samples. The hematology and clinical chemistry parameters 
indicated by_an nxn below were examined; 

8 
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(a) Hematology 

Hematocrit (HCT) 
X Hemoglobin (HGB)* 
X Leukocyte count (WBC)* 
X Erythrocyte count (RBC)* 
X Platelet count• 
X Heinz-body determ~nations 
X Reticulocyte count (RETIC) 
X Packed cell volume (PCV) 

X Leukocyte differential count 
X Mean corpuscular HGB (MCH) 
X Mean corpuscular HGB concen-

tration (MCHC) 
X Mean corpuscular volume (MCV) 
X Prothrombin time 
X Activated partial thromblastin 

time (APTT) 

"Recommended by Subdivision F (November 1S84) Guidelines 

Results: Selected hematology data are· s\nnmarized in Tables 3 
and 4. The following Statistically significant changes were 
observed in animals at various intervals throughout the study: 
decreases in red blood cell count in males. dosed at 80. mg/kg/day 
(89-91% of control value); decreases in hemoglobin in males dosed 
at 40 and 80 rng/kg/day (86-90% of control value) and in females 
dosed at 80 mg/kg/day (92% of control value); decreases in packed 
cell volume in males dosed at 40 and 80 mg/kg/day (86-90% of 
control value); decreases in mean cell volume and mean 
corpuscular hemoglobin in males dosed at 80 mg/kg/day (96X and 
95'% of control value, respectively"); and increases in platelet 
count in females dosed at 40 and 80 mg/kg/day (135-150% of · 
control value). 

(b) Blood (clinical) chemistry 

Elec·trolytes 

X Calcium* 
X Chloride* 

Magnesium 
X Phosphorus* 
X Potassitun* 
X Sodium* 

Enzvrnes 

X Alkaline phosphatase 
X Serum:· alanine 

aminotransferase (SGPT)* 
X Serum aspartate· 

aminotransferase (SCOT)* 
X Gamma glutamyl 

transpeptidase 
X Creatinine phosphokinase• 

X Albumin* 
X Albumin/globulin ratio 
X Blood creatinine* 
X Blood urea nitrogen* 
X Cholesterol* 
X Globulins 
X Glucose* 
X Total bilirubin* 

Direct bilirubin 
X Total protein* 
X Triglycerides 

*Recommended by Subdivision F (November 1984) Guidelines 

Results: Selected clinical chemistry data are summarized in 
Tables 5 and 6. Bilirubin leve1s were significantly decreased.at 
pre~dose when compared to controls (71-79% of control value) in 
the ·animals that were designated to receive 1, 40, and 
80 mg/kg/day. By week 13, bilirubin levels were significantly 

9 



TABLE 3. Selected Hematology Parameters in _Male Dogs Orally Administered 
CGA 154281 for 52 Weeks• 

::t: 

Hematology Values at Each Dose Level (mgjkg/day) 
m 
c 
;u 
"' n 

Parameter 0 1 5 40 80 
0 c. 
Ill 

0 
"' :I -"' Rl!C (E6[CMMl 
~ 

(II 

Pre-dose 6.13±0.12 5. 73±0.22 5. 96±0.41 6.22±0.68 6.02±0. 75 "' ~ 
Week 13 7 .05±0.46 7 .12±0.46 6.34±0.62 6.68±0.65 6.41±0.40* ;;;· 

6.63±0.16 6. 77±0.61 6. 35±0. 62. 
Ill 

Week 26 7 .10±0.41 7 .32±0.10 (o) 

Week 52 7 .25±0.37 7 .43±0.28 6. 79±0;58 6.58±0.56 6.52±0.61** m 
~ 

(II 
n 

HGB (G[DLl ;;;· 

. Pre-dose 14.4±0.4 13.0±0.8 14.0±0.6 14.3±1.5 13.6±1.6 :I 
n 

Week 13 16.5±1.1 16.3±1.1 15.0±0.8 15.4±1.2 14. 9±1.1° "' - 14.6±1.4** 
;u 

0 Week 26 16.8±1.1 17.2±0.7 16.0±0.6 15.6±1.3 "' < 
Week 52 17.6±0.9 17.7±0.9 16. 7±0.8 15.6±1.5* 15.1±1.6** ;;;· 

:;: 
Ill 

PCV (%) • 
Pre-dose 42.8±1.0 38.9±2.2 41.3±1.8 42. 9±4.2 40.5±4. 5 ~ 

·week 13 49.0±3.0 48. 7±3.0 44.4±2 .4 45.4±3.8 44.0±3.0* 
iD 
;u 

Week 26 49.2±3.6 49.9±1.6 46.9±1.6 45.7±3.9 42.8±3.9* 0 

"' Week 52 49.9±3.0 50.3±2.2 47 .2±2.3 44.4±4.0* 43 .1±4.1** m ..., 
0 m 

PLT (EJ[CMMl • 
Pre-dose 354±65 365±81 364±121 407±68 314±60 

'll .. 
Week 13 306±77 329±72 358±41 394±49 343±85 

co 
"' 

Week 26 323±44 333±71 . 355±86 404±35 359±77 "' (o) 

Week 52 311±21 337±94 345±96 405±15 387 ±103 0 ..... 
~ 

0 

"' 
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TABLE 3 (Continued). Selected Hematology Parameters in Male Dogs Orally Administered 
CGA 154281 for 52 Weeks• 

Hematology Values. at Each Dose Level (mg/kg/day) 

Para11eter 0 1 5 

HCV (FL) 
Pre-dose 69.8±1.6 67 .8±1.6 69.4±3.1 
Week 13 69.5±1.6 68.4±1.2 70.2±3.1 
Week 26 69.2±1.5 68.2±1.3 70.7±2.9 
Week 52 68. 9±1.1 67. 7±1.4 69.8±3.3 

HCH (PG} 
Pre-dose 23 .5±0.4 22.6±0.6 23.6±1.0 
Week 13 23.5±0.4 22.9±0.3 23. 7±1.0 
Week 26 23.6±0.2 23.5±0.7 24.1±1.0 
Week 52 24.3±0.4 23.9±0.5 24.6±1.2 

MCHG (GlDL} 
Pre-dose 33.6±0.4 33.3±0.1 33.9±0.1 
Week 13 33.7±0.4 33.4±0.3 33.7±0.1 
Week 26 34.1±0.4 34.4±0.5 34.1±0.5 
Week 52 35.3±0.4 35.3±0.4 35;3±0.1 

0Data extracted from Study No. 6904-380/158, Table 3 (pp. 54-63). 

*significantly different using the dose-response test (p:s;0,05) 
"Significantly different using the dose-response test (p:s;O,Ol) 

40 

69.1±1.0 
68.1±1.9. 
67.5±2.1 
67.5±2;1 

22.9±0.6 
23.1±0.8 
23.4±0.9 
23. 7±0.8 

33.2±0.6 
33.9±0.4 
34.6±0.2 
35.1±0.2 

80 

67 .4±L4 
68.6±1.0 
67 .3±1.0 
66.2±0.5* 

"22. 6±0.4 
23.2±0.4 
23.0±0.5 
23. 2±0.4* 

33.5±0.4 
33.8±0.3 
34.2±0.4 
35.1±0.5 

J: 
m c 
~ .., 
0 
~ 

c. .. 
n 
"' a 
"' ~ 
(/) 

~ ;;;· .. 
"' t1> 
~ 

(/) .., 
;;;· 
:J .., 
"' ::0 
~ 
~-.. 
:!! 
i'D 

~ 
"' t1> 

"' a: 
"II ., 
co 
"' 
~ 
s. 
~ 
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TABLE 4. Selected Hematology Parameters in Female Dogs Orally Administered 
GGA 154281 for 52 Weeks• 

·:I: 
m 

Hematology Values at Each Dose Level (mg/kg/day) 0 
;:o 
"' n 
0 

Parameter 0 1 5 40 80 a. 
Ill 

0 
"' "' -R6G ( E6 LCMM) ~ 

Pre-dose 6.35±0.56 6.16±0.14 5.83±0.44 6.05±0.28 5. 80±0. 66 en 
Week 13 6.9)±0.60 6.55±0.53 6.93±0.29 6.59±0.13 6.43±0.36 "' ~ 
Week 26 7 .14±0. 35 6.16±0·.27 7 .01±1.01 6.45±0.17 6.51±0. 38 

;;;· 
Ill 

Week 52 7 .21±0.42 6. 90±0. 32 7 .14±0.52 6. 92±0. 39 6.64±0.28 "' en 
~ 

HGB (G/DL) 
en 
n 

Pre-dose 14. 8±1.6 . 14.0±0. 5 13. 6.±0.8 13.9±0.9 13.4±1.5 ;;;· 
:;,. 

Week 13 16.3±1.7 15.1±0.9 16.2±0.5 15.4±0.1 15.1±1.0 n 

"' - \leek 26 17.1±0.6 14.7±0.7 16.6±2.1 15.3±0.4 15.4±0.8 ;:o 
N Week 52 17.5±1.2 16.4±0. 7 17 .4±1.0 16.4±0.8 15.8±0.5* "' < ;;;· 

:;: 
PG.Y..J.ll Ill 

Pre-dose 43.8±4.9 41.7±1.4 40.4±2.4 41.5±2.6 39.7±3.9 ' 'T1 

Week 13 48.2±4.9 44. 8±2. 7 47.8±1.1 45.7±0.7 44.7±2.9 ii' 
Week 26 49.6±1. 7 42.3±.1.6 48. 7±6 .1. 44.8±0.9 '45.0±2.6 ;:o 

Week 52 49.3±3.2 46.6±1.4 49.3±2.7 46. 9±1. 9 45.1±1.2 
0 

"' en .., 
0 

PLT ( E3 LGMM). en 

Pre•dose 301±30 361±89 309±22 297±95 391±83 ' 
'tl 

\leek 13 300±41 305±36 301±22 337±9 449±115* Ill 
(Q 

Week 26 304±39 295±50 318±43 350±33 439±87* "' 
Week 52 323±72 327±49 324±34 437±29* 438±70 "' "' a 

~ 

0 

"' 
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TARLE 4 (Continued). Selected Hematology Parameters in Female Dogs Orally Administered 
CGA 154281 for 52 Weeks• 

Hematology Values at Each Dose Level (mg/kg/day) 

Parameter 0 1 5 

MCV (FLJ . 
Pre-dose 68.8±1.9 67.6±1.6 69.4:1:1.4 
Week 13 69 .5±1.1 68.5±2.1 69.0±1.5 
Week 26 69.5±2.0 68.7±1.7 69.7;1:1.6 
Week 52 68.4±1. 7 67 .6±1.6 69. 0;1:1. 3 

MCH (PGJ 
Pre-dose 23.2±0.6 22.7±0.7 23.4;1:0.6 
Week 13 23.4±0.4 23.1±0.8 23.3±0.6 
Week 26 24.0±0.9 23.9±0.7 23.8;1:0.4 
Week 52 24.3±0. 7 23.8:!:0.5 24.4:!;0.4 

MCHC (GLDLJ 
Pre-dose 33. 7;!:0.1 33.5±0.2 33. 6;1:0,. 3 
Week 13 33.8±0.2 33. 7±0.2 33,8;1:0.3 
Week 26 34.5±0. 3 34. 7±0.5 34.1;1:0.3 
Week 52 35. 5±0. 2 35.1±0.5 35.3:t;0.2 

"Data extracted from Study No. 6904-380/158, Table 3 (pp. 54-63). 

*significantly different using the dose-response test (p:s;0.05) 
**Significantly different using the dose-response test (p:s;O. 01) 

--
40 

68. 6±1. 3 
69.4±1. 7 
69.5±1. 7 
67.9±1.8 

23.0±0.5 
23 .4±0.4 
23.8±0.5 
23.7±0.5 

. 33.5±0.2 
33. 7±0.4 
34.2±0.3 
34.9±0';5 

80 

68.6±1. 7 
69.5±2.0 
69.1±1.9 
68.0±1.8 

23.1±0.6 
23.5±0.7 
23.7±0.5 
23.8±0.5 

33.6±0.5 
33. 9±0.1 
34.3±0.2 
35.0±0.2* 
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TABLE 5. Selected Clinical Chemistry Paraaeters from Male Dogs Orally Administered 
CGA 154261 for 52 Weeks• 

Clinical Chemistry Values at Each Dose Level (mg/kg/day) 

l'arueter 0 1 5 

CPK (IU/L) 
Pre-dose 281±63 231±69 259±124 
Week 13 199±97 136±33 134±46 
Weak 26 227±34 150±21** . 146±12** 
Wuk 52 137±22 136±26 119±37 

GGT (IU/L) 
l'ra-doaa 4±1 5±2 7±2 
Week 13 4±2 7±2 7±4° 
Week 26 2±2 3±2 4±1 
Week 52 4±1 3±1 5±1. 

CREATININE {!IHOL£Ll 
l're-dose 71±12 69±4 70±9 
Week 13 81±9 78±10 79±7 
Week 26 96±9 88±6 84±5 
Week 52 86±7 83:1:12 79±9 

BILIRUBIN{aHOL£Ll 
l're-dose 2.4±0.4 1.8±0.3** 2.1±0.4 
Week 13 2.0±0.6 1.8±0. 3 1. 9±0. 2 
Week 26 2.9±0.3 i.6:t0.6 2.6:t0.5 
Week 52 2.4±0.2 2.5±0.3 2. 7±0.4 

•uata e~tracted froa Study No. 6904-380/158, Tabla 4 (pp. 6~72). 
' 

*significantly different using the dose-response test (ps0.05) 
**Significantly different using the dose-response test (ps0.01) 

40 80 

251±85 . 238±100 
135±22 108±9" 
156±11** 140±23"** 
173±45 147±58 

6±2 6±1 
6±3 6±1 
3±2 1±2 
5±2 5±1 

62±8 63±10 
71±8 71±5* 
75±7** 60±8* 
69±4 77±6* 

l. 7±0.2"* 1.9±0.2* 
1. 9±0.2 2 .6±0.4* 
2.8:t0. 7 3.4:t0.9 
2. 7±0.5 3.2±0.6" 
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TABLE 6. Selected Clinical Chemistry Parameters from Female Dogs Orally Adllinj.stered 
CGA 154281 for 52 Weeks• 

Clinical Chemistry Values at Each Dose Level (ag/kg/day) . 

Parameter 0 1 5 

CPK (IU/L) 
Pre-dose 252±49 220±59 292:t39 
Week 13 153±54 127±18 194;t30 
Week 26 182±45 149±23 165±33 
Week 52 199±81 163±58 157;t40 

GCT llU/Ll 
Pre-dose 6;t2 6±2 6:tl 
Week 13 5±1 6±1 6.±2 

Week 26 2±2 1±2 3±2 
Week·52 4±2 3±2 5±1 

CREATININE (itlOLlLl 
Pre-dose 68±5 65±7 67±5 
Week 13 77±9 76±6 76±8 
Week 26 81±14 87±7 82±11 
Week 52 84±15 100;t15 79±5 

BibiRUBIH(gHOLlbl 
Pre-dose 2.3±0.4 1.8±0.3* 2.1;t0.2 
Week 13 2.4;t0.5 1.8;t0.3 2.1;t0.2 
Week 26 2.B:t0.6 2.4±0.2 2.6;t0.3 
Week 52 2.8;t0.3 2.6;t0.4 2.7;t0.6 

"Data extracted froa Study No. 6904-3110/158, Table 4 (pp .. 6~72) .. 

*Significantly different using the dose-response test (p:;;O,Oo). 
*"significantly different using the dose-response test (p ,;0 .01) 

40 80 

224±33 254±62 
. 132±39 169±34 
152±68 146±37 
123±37 126±19" 

6±1 7±1 
5±1 . 7±1 
3±2 2±2 
5±2 S:tl 

65±3 67±8 
72±3 72±9 
75±7 80±6. 
71±8 70±9* 

1.8;t0.2* 1.8;t0.2" 
2.3;t0.4 2 .9;t0.4. 
3.2:t0.6 3.7±0.1* 
3.6;t0.5 3.5±0.4 .. 
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increased in the groups that received 80 mg/kg/day (121-133% of 
control value). Creatinine levels were significantly decreased 
in males that received 40 and 80 mg/kg/day and in females that 
received 80 mg/kg/day (78-90% of control values). Creatinine 
phosPhokinase activity was significaTI.tly decreased in males -::hat 
received l, 5, 40, and 80 mg/kg/d.ay and in females that received 
80 mg/kg/day (54-69% of control value). In both sexes, 
individual ~alues of ~hese_ parameters were highly variable. 
Thus, the decreases in creatinine levels and creatinine 
phosphOkinase activity are not considered to be biologically 
significant. Significant changes occurred in other parameters. 
but these changes were sporadic and the values were within 
historical controi ranges and, thus,. the changes were not 
considered to be biologically significant. 

(d) Urinalysis 

Urinalyses were conducted during weeks 13, 26, and 52. Samples 
were collected through direct catheteri4ation of the bladder. 
The parameters checked (X) below were examined . 

X Appearance • X Sediment (microscopic) X Bilirubin* 
Volume* X Protein* X Blood'* 

X Specific gravity* X Glucose • Nitrate 
X pH* X Ketones • X Urobilinogen 
X Reducing substances 

*Recommended by Subdivision F (November 1984) Guidelines 

Results: No treatment-related changes in urinalysis parameters 
were observed. 

8. Sacrifice and Patbology 

Complete gross examinations were performed on all animals at terminal 
sacrifice. Animalg were fasted overnight and then sacrificed by 
exsanguination following an overdose of sodium thiopentone. Tissues 
were preserved in lOX neutral buffered formalin (except for the eyes 
which were preserved in Davidson's fluid). Tissues marked with an 
"X'.' beiow were examined histologically in" all animals. Organs 
indicated by "XX" below were also weighed for all animals. 

16 
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Digestive System Cardiovascular/Hematologic Neurologic 

X 
X 
.X 
X 
X 
X 
X 
X 
X 
X 
XX 
X 
X 

Tongue 
Salivary glands• - . 
Esophagus 
Stomach* 
Duodenum* 
Jejunwn* 
Ileum* 
Cecum* 
Colon* 
Rectum 
Liver* 
Gallb ladder• 
Pancreas* 

Respiratory 

X Trachea* 
X Lung* 

X Aorta* 
XX Heart* 
X Bone marrow"' 
X Lymph nodes• 
XX Sple~n 
X Thymus 

Urogenital 

XX Kidneys • 
X Urinary bladder • 
XX Testes • 
XX Epididymides 
X Prostate 

Seminal vesicle 
XX Ovaries 
X Uterus 
X Vagina 

X Bone (sternum and rib)* 
X Skeletal muscle (thigh)* 
X Skin 
X All gross lesions and masses 

XX Brain 
X Peripheral nerve 

(sci-atic nerve)* 
X Spinal cord 

(three levels) 
XX Pituitary• 
X Eyes 

(optic nerve)"' 

Glandular 

XX Adrenals* 
Lacrimal gland 

X . Mammary ~land 
XX Thyroids 
X Parathyroids* 

Harderian glands 

*Recommended by Subdivision F (November 1984) Guidelines 

(a) Organ weights and adjusted organ weights 

Results: Selected organ weight data are summarized in Table 7 .. 
Organ weights were analyzed against necropsy body weights by 
ANCOVA to produce "adjusted" weights. All adjusted liver weights 
(each sex) were above control values. At the 40 and 80 mg/kg/day 
dosages, respectively, adjusted liver weights were 41.9::4 and 
32.0% (males), and 41.8% and 30.2% (females) above adjusted 
control values. A treatment effect is apparent, falling ·off 
somewhat at the top dose. 

Adjusted kidney weights for each' sex (particularly in males) were 
. also above control values. At th.e 40 and 80 mg/kg/day dosages, 

the values for males were 21.8% and 20.4% (respectively) above 
controls. 

(b) Macroscopic pathology 

Results: No· treatment-related macrOscopic lesions were apparent. 

(c) ~icroscopic pathology 

Results: Pigment deposition in the kidneys of all animals was 
described as minimal except for 3/4 in the high-dose males that 
were described as slight (slight is considered more severe than 
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TASLE 7. Selected Organ Weight Data from Dogs Orally Administered CGA 154281 
for 52 Weeks• 

Adjustedb and Absolute' Organ Weight Data for Each Dose Level (mgjkg/day) 

i'ar&.et:er 0 1 

Liver (g) 296.9 327.5 
(314.1±14.0) (334.6±50.1) 

Kidney (g) 50.408 . 52.299 
(52.866±6.997) (53.310±6.854) 

Liver (g) 249.8 250.3 
(246.3±32.4) (270.7±60.6) 

Kidney (g) 37.457 43.124 
(37.089±3.045) (45.247±6. 905) 

5 

!:liili!. 

304.0 
(298. 6± 71.1) 

56.188 
(55.416±8. 711) 

Females 

280.8 
(286. 2±51. 2) 

38.352 
(38.92)±3.617) 

40 

421. 3** 
(414.6±53.3) 

61.400* 
(60.438±7 .829) 

354.2* 
(345.1±67.5) 

44.443 
(43.497±3.336) 

•oata extracted from Study No. 6904-380/158, Table 5 (pp. 73-74). 
bcroup mean organ weights adjusted to overall mean necropsy body weight (g) 

'Abaoluta group 11ean organ weight (g ± S.D.); calculated by reviewers. 

*significantly different fro• control value (ps;0.05) 
-significantly differan.t from control value (ps;O.Ol) 

' 

80 

392 .o• 
(378.6±54.2) 

60.749 
(58.822±4.300) 

325.3 
(312.1±48._5) 

1,3.442 
(42 .063±7 .003) 
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minimal). The incidenC;eS of. pigment deposition: in the kidney are 
as follows: 

Incldence of Pigment Deposition for Each Dose Level (rng/kg/day) 

Sex 0 1 5 40 80 

Males 1/4 2/4 1/4 2/4 4/4 

Females 1/4 1/4 0/4 2/4 2/4 

"Data extracted from Study No. 6904-380/158, Table 6.2 (p.81) 
and Appendix 11 (pp. 211-261). 

A fibrosarcoma was observed in the diaphragm of 1 female that 
received 5 rng/kg/day. This finding was considered incidental as 
the neoplasm is uncommon and no other neoplasms were observed in 
animals that received.higher doses. 

B. DISCUSSION 

The data presented in this study show that administration of CGA 154281 
had slight adverse effects on the kidney and on body weights in beagle 
dogs. The compound produced adverse renal effects in both sexes dosed at 
40 and 80 mg/kg/day. An increase in·the incidence and severity of 
depositiol). of pigment in the proxi.mal tubules in the kidneys was observed 
in _these animals, particularly in the high' dose males. In addition, 
absolute body weights. in males dosed with 40 or 80 rng/kg/day were 
consistently decreased, although not significantly, when compared to 
controls throughout the study. Cumulative body weight gain (weeks -1-52) 
was decreased (not significant) in males dosed with 40 or 80 rng/kg/day 
when compared to controls. Because no subsequent changes in food 
consumptio~ were observed, the decreases· in body weight gain were 
considered to be treatment related. 

In addition, increases in absolute and adjusted liver ~nd kidney weights 
were observ·ed in males and females that received 40 and 80 mg/kg/day. 
Adjusted liver weights at. the high, mid, and top doses were increased over 
control values by 41.~% and 32.0.:t (males) and 41.8% and 30.2% (females). 
Adjusted male kidney weights at these two doses were elevated over ·control 
values by 21.8% and 20.41, respectively. No microscopic lesions 
correlating with hepatotoxicity were observed. Changes in creatinine 
phosphokinase activity, gamma ·glutamyl transpeptidase levels, bilirubin 
levels, and creatinine levels also occurred, but these were not dose 
related and not consistent throughout the study and/or they were within 
historical control limits. 

Changes in hematology parameters were also observed in the stUdy. 
StaListically significant changes were observed (mainly in· top dose males) 
and inCluded decreases in red blood cell count, decreases in hemoglobin 
concentration, decreases in packed cell volume, decreases in mean cell 
volume, decreases in mean corpuscUlar hemoglobin concentration, and 
increases in platelet count. The depressions of red cell parameters, 
together with the small increased bilirubin (and the elevated spleen 
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weights in two high-dose males) may represent a tendency toward a 
compound~associated·hemolytic disease. 

The LOEL (based on decreases in body weight gain in males, increased liver 
and kidney weights, and kidney lipofuscin deposition) was determined to be 
40 mg/kg/day. The NOEL was 5 mg/kg/day. 

20 
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Office of Pesticide Programs 
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EPA Reviewer: David S. Liem, Ph.D. 
Section II, Toxicology Branch II 
Health Effects Division 

EPA Section Head: K. Clark Swentzel 
Secti.on I.I, Toxicology Branch II 
Health· Effects Division 

Signature: 

STUOY WE: 

P.C, NO.: 

!:!RID NO,: 

SIUDY NO.: 

TEST MATERIAL: 

SYNoNYM: 

SPONSOR: 

Date: 

DATA EVALUATION REPORT 

Combined Chronic Toxicity/Carcinogenicity study in Rata 

126101 

428887-04 

CBG 509/920599 (Sponsor • 891292) 

CGA 154' 281· (Benoxacor) 

4·Dichloroacetyl•3-4-dihydro-3-methyl-2H·l,4-dibenoxazine 

. 0:0') . 
~ 
COCMCit 

Ciba-Geigy Corporation 
Ciba Plant Protection 
Greensboro, NC 27419 "- .. _. 

TESTING FACILity: Huntingdon Rasaarch Centra Ltd. 

' 

Huntingdon, C..bridgeshira 
England 

TITI.E OF REPORT: CGA 154'281; Collbined Chronic Toxicity/Oncogenicity Study 
· in Rae.. Potential Tumorigenic· alld Toxic. Effects in · 

Prolonged Dietary Adainistration to Rats · ' 

AUTIJQB: Pater R. Ryle 

REPORT ISSUIQ~ April 27, 1993 

QUALity ASSJJIAliQii: A signed Quality Assurance Statement (dated April 26, 
1993) and a signed GLP Ce:rtif1cation Statement (dated April 27 ," 1993) ware 
provided. lbe study waa conducted in compliance with OECD guideliruia, CLP · 
regulatlons, EPA F.IFRA puticida guidalin ... , and Jap...-se guidalinaa. 

CONCLYSIQNS: CGA 154'281. vaa fed to mala and female Crl:CQeBR rata 
(50/nx/group of the main study plua 20/sex/group of the satellite study) ac. 
dietary levels of 0, 10, 50, 500, and 1000 ppla for 2 years. The average daily 
intakes were 0, 0.4, 2.0·,. 2.0.6, and 41 mg/kg/dey for.malea, and 0, 0.6, 2.8, 
28.2, and.59 mg/kg/day for females. The following treatment-related effects 
were observed·: · 
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GuidoliDo 13-5: Comblocd Cluoalo 
Toxi<ily/Oacopaicily _, .. 

Body weights, body weight gains, food consumption, and feed efficiency ~era· 
decreased in males and females at 500 ppm (20.6 mg/kg/day for males and 28.2 
mg/kg/day for fem!'les) and 1000 ppm (41 mg/kg(d4y and 59 mg/kg/day ftir males 
and females., respectively) . 

At 10 pplll (0.4 mg/kg/day and. 0.6 mg/kg/day for males and females, 
respectively), increases in the incidence of fatty hepatocyte&, parafollicular 
cell hyperplasia in the thy.:oid, .and basophilic cortical tubules in the 
kidneys were observed in males; in addition, females had congested. kidneys and 
epithelial hyperplasia and hyperkeratosis of the forestomach. · Histological 
lesions ·at higher doses included liver effects such as cystic bile ducts and 
centrilobular hypertrophy (with and without vacuolation) (males): changes in 
the heart pathology (males); and stomach lesions such as. raised areas on 
the epitelial aspect of the forestomach (males.and females), no4ularity 
and papillomatous hyperplasia of the limiting ridge (males), and excrescence 
and.papillomatous hyperplasia of the nonglandular stomach (females). 
Females showed and increased incidence of ovaries without corpora lutes. 
and with follicular cysts. 

Peto analysis revealed statistically significant trends for increasu in the 
incidences of squamous cell papillom&a in males and sqW..oua cell carcinomas. 
(and carcinomas and/or papil:l.omaa) in femaies ·in the stomach (epithelial 

. portion of the nonglandular region and/or limiting ridge) at ·.the doses tested 
under the conditions of thh study .. However, the incidences of these tumors 
were not significantly increased by pairwise comparison at any dose. 

Baaed on the above data aa ~resented in the study report the systemic 
NOEL ia determined to be leas tb&n 10 ppm·(<0.4 and <0.6 alfkg/day in males 
and females, respectively). 

The systemic LOEL h 10 ppa (0,4 and 0.6 llg/kg/day in males and females; 
"respectively) baaed on significant: increases in t:he incidences of fat:ty 
hepatocyte& in males, parafollicular cell hyperplasia in male thyroids, 
basophilic cortical t:ubulea in aala ·&idneya and congestion in ~aaale kidneys. 

CQRE CLA5SIFICAIION: The cbrontc·~ is classified aa core-supplementary 
becauu the ayat:eaic N9EL could not: be deterained. However; the 
carcinoaanicit:y study h ··clauifiad u core-ainilpua and satiafiu t:he 
pideline requirements (183-2) for a carcinogenici~ at:ucly in rat:a. 

A. MATERIALS 

1. Test Material: CGA 1S4' 281 (:Lot# FLB81626) 

Description: Brown ~rystalline powder 

Purity; 96.4' (information provided by the sponsor) 

Stability: Stable· for at least 3 years (as reported by sponsor) 
expiration date in June, 1993. 

Storage: Room temperature, protected from light 

2. Vehicle and/or positive control: Untreated diet 
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3. Test· animals: "Species: Rat 
Strain: Sprague-Dawley Crl:CD• BR)' 
Age and weight at·study initiation: approximately 6 weeks; 
males: 152 to 206 g; females: 118 to 166 g 
Source: Gharles.River Laboratories, Inc., Portage, Michigan 
Housing: 5 ratsjcage 
Environmental conditions: Temperature: 23•C ± 2•C 

Ac~limation period: 7-8 days 

B. STUDY DESIGN: 

1. Animals assignment 

Humidity: SOX ± 10% 7-8-day 
Air changes: Not specified 
Photoperiod: 12 hour light/dark 

Animals were assigned randomly to test groups using a stratified body 
weight method. Animals were uniquely identified using tattoos and 
ear marks. · 

Number of Animals 

Dietary Level Main Stud)[ Satellite Stud)! 
(ppm) 'Males Females Males Females 

0 50. 50 20 20 
10 so 50 20 20 
50 50 50 20 20 

500 50 50 20 20 
1,000 50 50 20 20 

Rationale for Dose Selection 

Dietary·levels of CGA·l54'281 for the current study were selected based on 
the results of a 13-week dietary range-finding study (Project No·.· 483-243) 
in which 0, 10, 100, 300, 1,000, and 6,000 ppm were administered to 
Sprague-Dawley rats .. Decreased food consumptio.n, decreased body weight 
gain, and increased relative .liver weight: were observed in females at 
1, 000 ppm. At 6,000 ppm, evidence of hepatotoxicity and nephrotoxicity 
was reported. This study was not provided for review. · 

·The dietarY levels selected for the current study were 0, 10, 50, 500, and 
1, 000 _ppm. 

2. Diet preparation and anal)[sis 

Test diets were prepared by mixing appropriate 'amounts of freshly 
ground test material with the rodent diet (SDS Rat and Mouse No. 1) 
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Benoxacor Guid.eline Series 83-5: Combined Chronic· 
Toxicity/Oncogenicity in Rats 

to obtain a concentrated· premix. Actual dietary conc·entrations were 
obtained_by diluting the premix with appropriate amounts of rodent 
Chow. Fresh teSt diets were prepared weekly. 

The purity of the test material was verified by the analytical 
development section of Ciba-Geigy Munchwilen AG both prior to 
initiation of the study and at study termination. The purity was 
9~.8% prior to initiation and 96.3% at termination. 

Measurement of the homogeneity, stability, and actual concentration 
of the test material in the diets was. conducted by the testing 
facility using s·olvent extraction (dichloromethane) followed by high· 
performance liquid chromatography with spectrophotometric detection. 
Homogeneity and stability measurements were conducted on samples of· 
diets at·lO, 20, and. 5,000 ppm prior to initiation of the study. 
Acceptable homogeneity and stability were achieved. Homogeneity. 
measurements showed that the minimum and m~imum eoncentrations 
measured at each dietary level were within 15% of each other and the. 
coefficient of variation was <SX ·at all levels. Stability 

. measurements showed no loss of test material in the diets when stored 
under animal room conditions for at least 18 days. 

Actual levels of test material in the. diets were measured at weeks 1, 
5, 9, and every 6 weeks thereafter. The average measured 
concentrations at each test -level were as follows: 

Nominal Measured 
Concentration Concentration• 

(ppm) (ppm) 

10 10.1 ± o.s 
50 49.8 :!: 1.5 

500 488 :!: 13 
1,000 984 t 39 

'Mean t S.D., calculated by revl ... rs, data fr0011 Addendua 4 

3. Animals received food and water ad libitum. 

4, Statistical Analyses 

Food and water consumption, body weight, organ weight, and clinical 
pathology data with homogeneous variances' (as determined using the 
Bartlett test) were analyzed as follows: If 75% or more of the data 
for a particular p"arame1:er were equal to the mode, di_fferences from 
the mode Were analyzed using a Fisher's ~xaCt test followed by-a 
Mantel's test. For other data, homogeneity of ·the·variance was 
determined using Bartl"ett's test, and data with homogeneoUs varianCes 
were analyzed using an analysis of variance. For data with 
he~erogenous variance, a log transformation was _attempted prior. to 
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analysis· of variance. Following the analysis of variance, 
differences between treated groups and control groups were determined 
using a Student's t-test and Williams' test for trends. If the log 
transformation did not remove heterogeneity, data were ·analyzed using 
the Kruskal-Wallis test. A Shirley's test was used .to determine 
between-group differences following the Kruskal-Wallis· test. 

Organ weight data were.analyzed with an analysis of covariance, using 
body weight at the time of death as the covariate. Mortality was 
analyzed using a log-rank method. The incidence of nonneoplastic 
lesions was analyzed using the ·Fisher's exact test. Neoplastic 
lesions were analyzed using a .Fisher's exact test, or in specific 
situations, by methods recommended by IARC that take tumor context· 
into consideration (as described by Peto}. 

5. A signed and dated quality assurance st.!.tement was present. 
A signed and dated GLP statement was present, 

C. RESULTS 

1. Observations 

Animals ';>Tere observed at least twice daily for toxicity, mortality, 
and moribundity. In addition, animals were examined weekly for the 
presence of ma:;ses; 

Results - No treatment-related effects on survival were observed. 
Survival to. the end of the exposure period (104 weeks) in the main 
study was as follows: 

Dietary 
Level 

0 
10 
so 

500 
1,000 

Data from 

Percent Survival 
Males Females · 

58 76 
66 74 
54 62 
70 74 
72 62 

study CBG 509/920599, Table 2. 

No ~ncrease in the incidence of overt adv~rse clinical Signs or 
decrea.se in the median time of onset were observed. The ~ncidence 
and lpcation of palpable masses in male and female rats also ·did not 
differ significantly between controls and ~reated animals. 

2. Body weight: 

Individual body weig~ts were determined weekly for the duration of 
the study. 
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Results - Dose-related decreases in body wei'ght and body weight gain 
were observed in both males and females. At 500 and 1, 000 ppm, both 
males an~ females had significantly decreased body weights throughout 
most of the. study (Table 1). Male body weights averaged 8% (range, 
~llX) and lOX (range, 6-14%) lower than controls at 500 and 1,000 
ppm, respectively. Female body weights averaged 6% (range, ·3-11%). 
and lll (range, 4-17%) lower than controls at 500 and 1,000 ppm, 
respectively. 

Body weight gain was also significantly decreased in males and 
females at 500 and 1,000 ppm at most of the interVals presented 
(Table 2). 

3. Food consumption and compound intake 

Food consumption values for each cage of animals were determined 
weekly throughout the s.tudy. Feed efficiency was· determined during· 
the first, 25 weeks. of the study at each of the intervals at which 
body weight gain and food consumption were measured .. Test article 
intake (mg CGA 154'281/kg body weight/day) was calculated weekly 
du):ing the study using weekly body weight and food·· consumption data 
and nominal dietary levels. Water consumption was measured daily 
over 7-day periods (weeks 12, 25, 51, and 103) for all rats in the 
satellite group. 

Summary data on total food consumption/rat during the first 3, 6, 12, 
and 24 months of the study showed small (<10%), but statistically 
significant, dec'reases in males at 500 and 1,000 ppm at all intervals 
and in females at 500 and 1,000 ppm during the first year of the 
study (Table 3). Weekly food consumption data showed ~tatistically 
significant decreases in both. males and females .at 500 and 1,000 ppm 
during the first few weeks of the study, with fairly consistent. 
statistically significant weekly decreases in males at 1,000 ppm and 
more sporadic decreases thereafter in males at 500 ppm and females at 
500 and 1,000 ppm. 

Feed efficiency data were presented as food conversion ratios. These 
data showed decreases in average feed efficiency (increases in the 
weight of food consUmed 'per. unit gain in body weight) in both males 
and females at 500 and 1,000 ppm (Table 4). 

The study author calculated that the mean intake values of 
CGA 154'281 for male rats receiving· diets containing 10, 50, .500, or 
1,000 ppm were 0.4, 2.0,. 20.6, ·and 41.0 mg/kg/day, respectively. The 
.intake values for female rats receiving the same dietary . 
concentrations were 0.6, 2.8, 28.2, and 59.0 mg/kg/day, respectively. 

Water consumption was significantly decreased (by approximately 20%) 
in females at 1,000 ppm at weeks 12, 25, and 51 (Table 5) . 

. 4. Ophthalmoscopic examination 

Eye examinations were conducted on all animals prior, to the first 
exposure·to test material, a~ 52 weeks, and at study termination. The 
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TABLE 1. Body Weight Dau· for Rats Ingesting CGA 154'281 - in the Diet for up to 2 Years••~ 

Body Weig"t (g) D•t• (Mean * S.D.) by Dietary level (-) 

InterVal 0 10 so 500 1,000 

ll!l.u 
Week 13 542 • 59 545 • 61 540 • 62 505 • 57"* 501 t: 5911* 

( 101J (100) (93J (92) . 
lileet 26 637 • 17 644 • 17 635 • S6 586. 75** 583 t: 75** 

(101) (100) (92) (92) 
Week 52 779 • 1.04 790 • 111 774 • 119 725 :t 105** 708 :t 95** 

(101) (99) . (93) (91) 
Week 78 884 t 129 875 t 142 821 • 150 796 t 113" 769 :t 101~ 

(99) . (93) (90) (87) 
\oleek 104 855 • 115 870 • 139 828 t 159 816" • 153 781 • 128* 

(102) (97) (95) (91) 

.E!!!a.la 
Week 13 264 • 22 264 • 24 263 • 21 252 * 21** 243 :t 18** 

(100) ( 100) (95) . (92) 
'WHk 26 298 • 30 300 • 32 298 • 32 283 • 25** 271 • 24 .. 

(101) (100) (95) (91) 
Week 52 374 • 52 380 • 61 375 • 54 350 * 44•* 332 t 44** 

(102) (100) (94) (89) 
\.leek 78 443 • 66 440 • so 452 • 65 422 • 57 384 • 57"* 

(99) • (102) (95) (87) 
Week 104 498 • 104 483 •. 123 470. 92 449 t 88** 419 • 73-

(97) (94) (90) (84) 

•Data extracted from Study No. CBG 509/920599, Table 4 and Appendfx_l. 11NurDers fn parenthesH indi_cate percant control. . · 

*- Signt,tfcantly different frCiftl control values, p :S 0.05. 
· •• Sfgnfficantly dffferent fro. control valuea, p ~ 0.01. 
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TAB_LE 2. Body Weight Gain Data for Rats Ingesting 
CGA 154'281 in the Diet for up to 2 Years•,b 

Bpdy Yeight Gain<;) Data (Meant S.D.) by Dietary Level (-1 

Interval 0 10 5~ 

M!!!! 
0·13 weeks 359 • '56 362 • ·sr 356 • 57 

(101) (991 
0·26 weeks. 454 •. 74 461 • 74 . 452 • 81 

(102) (100) 
0·52 weeb 597 • 102 607 • 108 590. 114 

( 102) (991 
0~104 weeks 6n • 113 687 • 136 648 • 156 

(102) (96) 

Femalg 

Oc13 weeks 120 • 17 . 120 • 20 120 • 17 
(100) (100). 

0·26 Weeka 154 • 27 156 • 29 155 • 29 
(101) (101) 

0·52 weeks 230 • 49 236 • 58 232 • 51 
(103) (101) 

·o-104 weeka 354 • 103 340 • 121 325 • 91 
(961 (921 

:o·ata e~traeted fro. St~ No. CIG 509!920599-, Tabl~ 5.5. 
Nl.ri:lera in parentheses indicate percent control. 

*.Significantly different from control values, p $ 0.05. 
**significantly different fr~ control values, p $ 0.01. 

8 

500 

324 t 54** 
(901 

405 • 72** 
(89) 

543 • 102*" 
(91) 

636 • 151 
(95) 

109 :l 16 .. 
(91) 

140 • 21 
(91) 

208. t: 41~ 
(90) 

306 • 87* 
(86) 

1,000 

317 t 57*'* 
(881 

399. 73*" 
(88) 

. 524 • 93** 
<881 

598 • 127* 
(89) 

100 s 14** 
. (83) 

128 • 20 
(831 

·188 :t 42 ... 
(821 

.274. 72** 
(77~ 
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TABLE 3. Total .Food Consi.UIIption ;Data for Rats Ingesting 
CGA 154' 281 in the Diet for up to 2 Years•,b 

Total Food Consumption (g/animal) Data (Meant S.D.) by Dietary level (ppm) 

Jntarval 0 .10 so 

Males 

1·13 weeks 2495 • 130 2542 • 84 2516 • 151 
(102) ( 101) 

1·26 weeks 4890 • 237 . 4934 • 159 4904 • 291 
( 101) (100) 

. 1·52 weeb 9718 • 469 . 9791 • 364 975Z t 576 
( 101) (100) 

1-104 weeks 19977 • 1064. 19865 • 696 19667 • 1314 
(99) (98) 

!.a!!! 
1·13 weelta 1681 • 76 1712 .• 83 1693 • 57 

(102) ( 101) 
1·26 weeka 3291 • 170 3378 • 140 3332 • 103 

(103) (101) 
1-52 weeks 6616 • 359 6866 • 247 6724. 235. 

(104) (102) 
1·104 -k• 14044 • 664 14718 • 589 14136 • 614 

( 105) (101) 

'Dau extracted fron Study No. CBG 509/920599, Tablo 5.6. 
b.NllltJers fn paren~hesH fndic~te percent _control. 

• Sfgniffeantly different fram control valuet, ~ s 0.05. 
•• ·significantly different from contra\· values, p :s: 0.01. 

500 J,OOO 

2363 t 93*'* 2302 • 142** 
(95) . (92) 

4627 • 183** 4520 • 257** 
(95) (92) 

9270 • 362* 9051 • 489** 
(95) (93) 

19043 • 789* 18430 :t 1186-
(95) <92) 

1580 • 53** 1583 z '\03.,.. 
(94) (94) 

3118 t 94•*· 3112 • ·189 
(95) (95) 

6367 • 215* 6314 • 309*" 
(96) ('I$) 

13590 • 486 13560 • a12 
(97) (97) 

TABLE 4. Feed Efficiency Data (g consumption/g body weight gain) for 
Rats Ingesting CGA ·154.' 281 in the Diet: for up to ·2 Years•,b 

Fled Efficiency Data.<Mean) by.Dfetary Lovol (~~ 

lnterv•L 0 

10.4 

weeks 1-25 20.6 

10 

10.3. 
(99) 

20.7 
(100) 

50 

10.5 
(101) 

Femoln 

20.5 
(100) 

:Date· extracted fr011 Study No •. c:BG 509/920599, Table 6; 
Number• in perentheaes indfc1te percent control. 

9 

500 

11.0 
(106) 

21.5 
(104) 

1,000 

11.0 
(106) 

23.4 
( 114) 
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TA!ILE-5. Wacer Consumpeion Daca (g/animal/week) for Racs 
Ingesting CGA 154'281 in the Diet for up eo 2 ,Years••b 

wate~ Consumption Data_(Mean t S.D.) by Dietary Level ,_, 
Intel"\lal 0 10 50 

!!WI 
Weolc 12 251 • 33 243 • 10 252 • 13 

(97) (100) 
Week 25 247 • 50 235.• 19 252 • 16 

(95) (102) 
Week 51 238 • 33 241 • 14 252 • 14 

(101) (106) 
Week 103 292 • 59 277. 9 286 • 58 

(95) (98) 

!!mila 

w- 12, 197 • 21 194 • 16 186. 5 
(98) (94) w- 25 210 • 14 210 • zz 194 • 16 

(100) (921 
Week 51 271 • ~0 259 • 30 251f38 

(96) (93) 
Week to3 3n. 23 281 • 19 2M a 78 

(76) c76> 

-nata extracted from study No. CIG 509/9205991 Tabl• 5.9. 
bNure.rs fn parenthes81 indicate-percent control. 

* S1g'ntffcantly different fra. control values,. p s 0.05 .. ** Significantly different frOM control velues, p j 0.01. 

10 

500 

237 • 18 
(94) 

237 • .24 
(96) 

259 • 22 
(109) 

252 • 13 
(86) 

179 • 21 
(91) 

191 • 17 
C91) 

239 • 6 
(S8) 

305 • 3 
(82) 

1,000 

244 • 20 
(97) 

222 • 25 
(90) 

m • 12 
(98) 

279 • 1 
(96) 

161 • 17* 
(82) 

;64 t 19-* 
(78) 

215 1: 14** 
(79) 

322 • 77 
(87) 
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method of examination was not stated,. but the report indicated that 
the pupi]s were dilated using Tropicamide prior to the examination. 

Results • No treatm~nt-related effects on the appearance of the eyes 
were observed. 

5. Clinical Pathology 

Hematology and clinical chemistry analyses were performed. on 
10 rats/sex/dose at 13, 26, 52, 7.8, and 104 weeks. Satellite animals 
were primarily used for these analyses. Whenever possible, the same 
rats were used at each interval. When fewer than 10 ratsjsexjdose 
were .available in.the·satell!te groups for these tests, rats from the 
main study were also used. Blood samples were obtained from the 
retroorbital sinus of ether-anesthetized rats that had been fasted 
overnight. 

a. Hematology 

The parameters marked with an "X" below were examined. 
. . 

X Hematocrit 
X Hemoglobin* 

• . X Leukocyte count 
· X Erythrocyte count* 
· X Platelet count* 

X Reticulocyte count 
X RBC morphology 
• Recommended by Subdivision 

• X Leukocyte differential count 
Mean corpuscular HGB (MCH) 

X Mean corpuscular HGB concen­
tration (MCHC) 

X Mean corpuscular volume (MCV) 
X Thrombotest 

F· (November 1984) Guidelines 

Results • No treatment-related changes in any of the hematology 
parameters were observed. Statistically significant changes in a 
few parameters occurred, but these were attributable to a· single 
animal with highly abnormal values, not consistent over time, not 
dose.related, and/or within historical control limits. 

b. Clinical chemistry 

Blood chemistry analyses ~ere performed for the parameters marked 
with an·•x• below. 

Electrolvtes 
X CalciuJii 
X Chloride* 
X Sodium* 
X Phosphorus* 
X Potassium" . 
Enzymes 
X Creatine kinase* 
X Alkaline phosphatase 

Other 
·x Albumin*. 
X Total protein~ 
X Blood creatinine* 
X Blood ure.a nitrogen* 
X Total cholesterol* 

.X Globulin 
X Glucose• 
X Total bilirubin* 
X Uric acid X Serum :alanine aminotransferase• 

X Serum aspartate aminotransfera~e· 
X Gamma glutamyltransferase 
*Rec9mmended by Subdivision F (November 1984) Guidelines 
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Results·- Treatment-related decreases in total pro,ein and 
globulin were observed in high-do.se males (Table 6). The 
decr-eases in total prot:ein and globulin were statist:ically 
significant at weeks 13, 52, and 104. Statistically significant 
chang_es in. the.se parameters at other doses were .not considered to 
be treatment related because of the absence of a dose response. 
Although other parameters ·in treated rats occasionally.showed 
statistically significant differences from controls, these were 
not considered to be treatment related because of abnormal .values 
among the controls or the absence of a dose response rel~tiOn. 

6. Urinalysis 

Urine analyses were performed on 10 ratsjsexjdose at.l3, 26, 52, 78, 
and 104 weeks. Satellite animals were primarily used for these 
analyses. WheneVer possible, the same r.ats were used .at each 
interval. When fewer than 10 ratsjsexjdose were available. in the 
satellite groups for these tests, rats- f~om the main study were also 
~sed. Urine samples were obtained from metabolism cages in which 
animals had been housed overnight. Food and water were withheld 
during the urine collection period. 

Urinalysis included the parameters marked with im "X" below. 

X Appearance* X Sediment (microscopic)* 
X Volume* X Protein* 

X Bile pigment 
X Heme pigment* 
X Urobilinogen 
X Color 

X Specific gravity* X Glucose* 
X pH · X Ketones* 
*Recommended by Subdivision F (November 1984) Guidelines 

Results - No treatment-related effects were observed. 

7. Sacrifice and Pathology 

All rats that died, were ·sacrificed in extremis, or were sacrificed 
as scheduled (us.ing carbon dioxide. asphyxiation) received· a complete 
gross examination. The ~nterim sacrifice used IO/sex/dose from the 

. satellite group. Data from remaining satellite animals .that died 
during the study or that were sacrificed at the terminal sacrifice 
were grouped with data from animal.s in the mai.n study .. Tissues that 
are marked with an "X" below were examined histologically in all 
animals. All tissues were preserved in neutral buffered 10% formalin 
solution (except the eyes which wer~ fixed in Davidson's f.ixative) 
prior to paraffin embedding and selection of sections for staining 
with hematoxylin and eosin. In addition, liver sections (and 
selected kidney sections) were stained for fat with Oil Red 0. 
Organs that are marked with an "XX" were· also weighed at necropsy. 
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TABLE 6. Selected Clinical Chemistry Data in Rats Ingesting 
CCA 15.4' 281 in the Diet for up to 2 Years•,b 

Clinical Chemistry Data (meen t S.D.) by Dietary Level (ppm) 

Perameter/lnt~rval 0 10 50 500 1,000 

!!!lu • 
Total protein (g/dL) 

week 13 7.0 • 0.2 7.0. 0.2 6.8 • 0.3 7.0. 0.4 6.7 :t 0.2* 
(100) (97) (100) (96) 

weok 26 7.0 • 0.3 7.0 • 0.3 6.8 • 0.3 7.0 • 0.4 6.8 • 0.2 
(100) (97) (100) (97) 

"Week 52 7.2 • 0.3 7.0 • 0.3 7.0 • 0.4 7.0 • 0.3 6.8 • 0.2•· 
(97) (97)' (97) (94) 

week 78 7.2 • 0.4 7.0 • 0.3 7.0 • 0.5 7.1. 0.3 7.0 • 0.2 
(97) (97) (99) (97) 

weak 104 7.4 • 0.5 7.0 • 0.2* 6.9 .t 0.4* 6.9 .o,4• 7.0 t 0,4* 
(95) (93) (93) (95) 

Globulin (g/cll.l 
4.2 • 0.2 week 13 4.2 • O.J 4,0 • 0.3 4.1. 0.3 3.9 :t 0.2-

(100) (95) (98) (93) 
wool< 26 4.1 •. 0.2 4.1. 0.3 4.0 • 0.2 4.1 • 0.3 3.9 • 0.2 

(100) (98) .. ( 100) (95) 
week 52 4.3 • 0.3 4.1. 0.3 4.1 :1: 0.4 4.1. 0.2 3.9 t 0.3* 

(95) (95) (95) (91) 
week 78 4.4 • 0.5 4.3 • 0.2 4.7. 0.7 4.4 • 0.3 4.3 • 0.2 

4.6 • o.6 
(98) (107) (100) (98) 

week 104. 4.3 • 0.3 4.2 :1:.0.4* 4.3 * 0.4* 4.2 :1: 0.3'!" 
(93) (91) (93) (91) 

Femaln 

Total protein (g/dL) 
6.9 • 0.4 - 13 6.8 • 0.3 7.0 • 0.6 6.9 • 0.3 6.7 • 0.4 

(103) ( 101) (101) (99) 
weok 26 7.0. 0.3 7.3. 0.4 7.0. 0.3 7.0 • 0.4 7.1•0.6' 

(104) (100) (100) (101) 
week 52 ~-4 • 0.4 7.6 • 0.4 7.7 • 0.3 7.5. 0.4 1.1 • o·.4 

(103) (104) ( 101) (104) 
week 78 7.2. 0.4 7.7. 0.3• . 7.7. 0.3* 7.4 :t 0.4• 7.5 .t 0.4* 

( 107) (107) (103) (104) 
weak 104 7.1t0.4 ·7.7 • 0.5 7.6 • 0.6 7.5 • 0.5 7.5 • 0.6 

(108) (107) (106) (106) 
Globulin (g/cll.l 

week 13 3.7. 0.1 3.8 • 0.3 3.7 • 0.2 3.7. 0.2 3.6 • 0.3 

3.7 • o:z 
.(103) (100) (100) (97). 

week 26 3.9 • 0.3 3.6 • 0.2 3.7. 0.2 3.7 • 0.4 
(105) (97) (IDOl (100) 

week 52 3.8 • o.z 3.8 • 0.3 4.0 • 0.2 3.9 • 0.3 4.0 • 0.2 
(100) (105) (103) (105) 

w"k 78 4.0 • 0.2 4.2 • 0.3 4.3 • 0.2 4.1. 0.4 4.2 •. 0.4 
(105) (108) (103) (105) 

week 104 3.9 • 0.3 4.4 • 0.4 4.3 • 0.4 4.3 • 0.6 4.1. 0.4 
(113) (1 10) (110) (105) 

•oatl extracted fro. Study No. C8G 509/920599, Table 11 • 
. "Nllli:lerl in parentheses fndieate perCent control. 

* SignificantlY different froa eontrol values, p ~-0.05. 
** Significantly different frCII control value~., p ~ 0_.01. 
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Diges_tive sys~em 
X Pancreas - . . 
X Salivary ~lands 
X Esophagus 

'X .Stomach* 
X Duodenum* 

• X Jejunum 
·x Ileum* 
X Cecum* 
X Colon* 
X Rectum* 

XX Liver* 

Respiratoq 
X Trachea 

Cardi0vascular(Hemato10gic 
X Aorta · 

XX Heart* 
X Bone marrow* 
X Lymph nodes* 

XX Spleen* · 
X Thymus* 

Urogenital· 
X Urinary bladder* 

XX Kidneys* 
XX testes* 
XX Epididymides* 

X Prostate* 
X Vagina* 

x Lungs (with 
mainstem bronchi)* 

XX Ovaries* 
X Uterus* 
X Seminal vesicles* 

Other 
X Bone (sternum and femur with joint)* 
x·skeletal musc1e* 
X Tongue 
X Skin* 
X All gross lesions and. masses* 

· Neurolo§ic 
XX Brain · 

X Per·ipheral nerve* 
(sciatic nerve) 

X Spinal cord* 
(three levels) 

XX Pituitary* 
X Eyes* 

Glandular 
XX Adrenals~ 

Lacrimal gland 
X Mammary 11land* 

XX Thyroids 
X Parathyroids* 

*Recommended by Subdivision f. (November 1984) Guideiines 

a. Organ weight 

No_treatment-related changes were observed in absolute organ 
·weights. However, after correcting for body weights, the· 
adjusted· liver weights of males at 1,000 ppm were significant~y 
higher (16% greater) than those of controls at the interim 
sacrifice at week 52 (Table 7). 

b. Macroscopic pathology 

Treatment-.related. increases in the incidence of forestomach 
lesions were observed in male and female rats (Table 8). 
Increases in the incidence of excrescences· wer.e observed in .males 
at 500 and 1,000 ppm and in females at 1,000 ppm (achieving 
statistical significance in terminal males and females at 
1,000 ppm). Raised areas on the epithelial aspect. of the 
forestomach were increased in both males and females at 1,000 ppm 
(achieving statistical significance in males). In addition, a 
small increase in the incidence of nodularity of the limiting 
ridge o.f the forestomach was observed in males at 1,000 ppm. 
This effect was not statistically significant. 

Treatment-related decreases in the adipose tissue content. of rats 
were also observed. There WSs an increased total inc14ence of 
decreased adiposity in each sex at the top three doses, with 
statistical significance in males. at 50 a.nd 1, 000 ppm. 

14 
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Benoxacor Guideline Series 83-S: Combined Chronic 
Toxicity/Oncogenicity in Rats 

TABLE 7~ Liver Weight Data for Rats Ingesting CGA 154'281 
·in the Diet for up t:o 2 .Years•,b 

Live~ Yefght (g) Data by Dietary L~vet (ppm) 

Parameter 

Interf• 
ab$olu'e ~fghtc 

corrected weight• 

Terminal . 
absolute welghtc 

corrected weight4 · 

Interf• 
absolute wefghtc 

corrected weight• 

TermiNl 
absolute weightc 

correct~ wefght0 

0 

28.4 * 5.53 

28.1 

Z8.7 • 6,19 

28.2 

.16.0. 3.18 

14.3 

17.5 • 4.82 

16.1 

10 

Males 

28.6 • 5.66 
( 101) 
26.1 
(95) 

28.4 • 6.04 
(99) 
27.7 
(98) 

!s!l!!!!l 

13.9. 1.40 
<87l 
13.0 
(911 

18,6 • 5.85 
(106) 
17.4 

(108) 

•oata extracted froe Study. No; CBG 509/920599, Table 13. 
bNuars in p.renthHe1 t ndi cue percent control. . 
c:Mean :t: S.D. 
ciValuea corrected far differerw:•• in Dody wefght. 

* Sisnificantty diff~rent fra. cOntrol value, p s 0.054 

lS 

50 

33.2 • 5.39. 
(117) 
30.2 

(107) 

Z7.0 t 6.72 
(94) 
27.1 
(96) 

12.3 • 2.09 
(77) 
12.8 
(90) 

17.3 • 4.49 
(99) 
16.6 

(103) 

500 

29.1. 7.13 
(102) 
31.7 

( 1 13) 

27.5 • 4.51 
<1'61 
27.7 
(98) 

13.9 • 1.95 
(87) 
14.8 

(103) 

17.2 • 3.65 
(99)" 
17.2 

<1071 

Z9.9 t 5.78 
<105) 
3Z..5* 

( 1 16) 

Z8.3 • 4.85 
(99) 
29.3 

(104) 

13.5 • Z.19 
(84) 
14.7 

<103) 

16.5 • Z.84 
(94) 
17.4 

<1081 
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Benoxac:or Guideline Series 83-5: Combined Chronic 
Toxicity/Oncogenicity in Rats 

' TABU: 8. Incidence of Macroscopic .Findings in Rats Ingest:ing 
- CGA 154' 281 in the Diet for up to 2 Years•,b . . . 

lnc;dence of Macroscopic Fh'ldinga by Dietary LeveL (ppa)' 

Find'frig/[ntervat 0 '10 so 500 1,000 

~ 
As;i)es§l tfSS!dl: 
Minimal 

inter fa 0/10 0/10 0/10. Z/10 (20) 3/10 (30) 
fntereurrent 0/25. 1/21 (5). 7/29* <24) 3122 (14) 6/20* (30) 
terminal Z/35 (6) Z/39 (6). 2/31 (6) Z/38 (5) 6/40 (15)" 
tout Z/70 (3) 3/70 (4) 9/70* (13) 7170 (10) 15JTQ•• (21) 

Forestornllcb 
Excresc:ence(s) 

fnterfll 0/10 . 0110 0110 0110 0/10 
intercurrent 0/25 0{21 0/29 1/ZZ (5) 0/20 
termiNil 1135 (3) 0/39 0/31 5/38 (13) 12/411- (30) 
total 1170 (1) 0/70 0/70 6/70 (9). 12170- (17) 

Raised BreaCa)-eptthelfal aspect· 
interf•- 0110 0110 0110 0/10 0/10 
fnt•rcurrent' . 0/25 0/21 0/29 0/22 0120 tennfnal 1/35 (3) 0/39 2/31 (6) Z/31 (5) 8/40* (20) 
total 1170 (1) 0/70 2/70 (3) 2170 (3) 8/70* (11) 

LiMiting ridge nodular 
interf• 0{10 0110 0/10 0110 0110 . 
intercurrent · 0/25 0/21 0/29 0/22 0/20 
ten~fnaL .Q/35 0/39 0/31 1/38 (3) 3/40 Cll 
totaL 0/70 0/70 OtTO 1/70 C1) 3/70 (4) 

!!!!!!!!~. 
~ Mlnfu 

1110 fntlri• 0110 0/10 0110 0110. ( 10) intercurrem: 5/16 (31) 5119 (26) 7/23 <30) . 6115 (40) 9123 (39) 
terratnat 1/44 (2). 1141 <Zl 2/S7 (5) 4/45. (9) 1137 (3) 
total 4/70 (6) 3t7'o (4) 8/70 (11) 8/70 (·11) 9!70 (13) 

0110 0110 0/10 on a 0/10 
0116 Otl9 0/23 1!15 (7) 1!23 (4) 
1/44 (2) 1!41 (2). 0/37 2145 (4) 10/37** !27) 
1/70 (1) 1/70 (1) 0/70 3/70 (4) 11170- (16) Raised area(s)-epithelial 1spect 

fnrerf• · 0/10 0!10 0110 0/lO 0/10 
tnterc:urrent 0/16 1/19 (5) 0/23 0!15 0/23 
tet"minal 1/44 <2l 1!41 (2) 0/3l Z/45 (4) 4/37 (11) 
total. 1!70 (1) Z/70 (3) 0/70 2/70 (3) 4/70 (6) 

L hoHfng ridge nock.ol•r. 
fnterfa 0/10 0110 0110 0110 011a 
intereurrent 0/16 0/19 0/23 0115 1/23 (4) 
termf,.l 0/44 0/41 1/37 (3) 0/45 Ot37 
total 0/70 0/70 1/70 (1) 0/70 1/70 (1) 

•oat.l· extraCted frCII Stuctv Mo .. CBG 509/920599, Tabln 14·16 .. 
"Nmt.n f n perenthesn f nclf cate perc~~nt conual. · 

* Signiffeantly different fr~ control value&, p ~ 0.05. 
** Sltniffc•ntly different fra. control v.luea, p ~ 0.01. 

16 
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c. Microscopic pathology 

1) -N~nneoplastic- -No treatment: related effects we,;e observed 
upon microscopic examination of animals sacrificed after 1 
year of treatment. The primary treatment-related effects 
·were observed _in the stomachs and kidneys -of both sexes, and 
in the livers and thyroids of males at the terminal 
sacrific.e. Other effects were observed in the heart, 
ovaries, and lungs·; these changes· appear to reflect a 
treatment-related increase in age-related lesions (Tables 9a 
and 9b). Both males and females showed statistically 
significant increases in the incidence, of epithelial 
hyperplasia and hyperkeratosis of the nonglandular 
forestomach. This was statistically significant (p < 0.01) 
in males at 1,000 ppm and in·females at so, ppm and above (the 
effect in females did not increase' with dose between 50 and 
1,000 ppm). At 1,000 ppm, papillomatous hyperplasia was also 
observed at the limiting ridge and/or the nonglandular region 
of the stomach in males and feuiales.. This e·ffect achieved 
statistical significance. only. in males at the limiting ridge. 

Males also· showed ·dose-related increasas in the incidenc·.-; .of 
minimal centrilobular hepatocyta enlargement (either with or 
without accompanying vacuolation). This effect was 
statist:ically significant (p < 0.01) at 50 ppm and above. 
Fat in hepatocytes was statistically increased .. in males at 
10, 50, and 500 ppm, but not at 1000 pp,m or ·in females at any 
dose.. An increase in the incidence of ballooned hepatocytes 

·was also observed in males at 500 and 1, 000 ppm at. terminal 
sacrifice. Females did not show similar effects, but a 
statistically significant increase in the incidence of cystic 
bile duct was observed in females at 1,000 ppm. 

Statistically significant increases in the incidence of 
minimal-to-moderate myocardial degeneration, fibrosis, 
vacuola,ion, and inflammatory cells were also observed in 
males at 500 and 1,000 ppm. The incidence of this. 
combination of effects at terminal sacrifice was over 90% in 
males at 500 and 1,000 ppm versus 71% in control males. 
Males at 1,000 ppm also· showed an increased incidence of 
'medial calcification of the blood vessels of the lungs at 
terminal sacrifice. 

Females at the highest dose tested, 1, 000 ppm, ·,showed a 
significant increase in the incidence of ovaries without. 
corpora lutea at terminal sacrifice. In addition, females at. 
1,000 ppm showed an increase in the incidenca o.f ovaries with 
follicular cysts among the intercurrent·deatbs. 

Both sexes exhibited' kidney effects. In males, there was an 
elevation of basophilic cortical tubules at all treatment 
levels, with .significance at 50 ppm. In females, kidney. 
conges-tion was· increa.s.!-d at all.dOses. with significance at 
10 and 50 ppm. In addition, males showed a significant 

. 17 
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KEY TO TABLE 9 

:oata extracted frOID study- No~ c&G 509/920599, TableS 19 and 22. 
Nl.tlbers in parentheses indicate percent incidence. . 

cSeverlty ratings were not given for each afflicted ani•l at this dose fOI' this para.eter; in occasional rats, le&ions were·rated 
only u pruent. · 

I· .. incidence 
AS = average aewrity Cwher• 0.5 • trace, 1 • miniMt, 2 • ladente, and 3 ~ ..-ted) 
P • present 

• Significantly different fro. control values, p s 0.05. 
** Signiffe8Rtly different fra.·control values, p_s 0.01. 
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TAJ!LE 9a. Incidence and Severity of Nonneoplastic Lesions· in Male Rats 
"' Ingesting GGA 154'281 in the Diet for up to· 2 Years••b " g 
)< 

Uppa 10 Alii 50 Jlla 5!iil """ 1,000 """ .. J: 
n m 

Lesion/Interval I AS I AS I ·AS I AS ·I AS 
0 c 

• " ;;u 

"' n 

~ 
0 
~ 

Ep ial hyperplasia and ~yperkerataola a. 
noR"'Dlandular regi'Oft "' tnteria 0/10 0!10 0/10 0{10 0{10 I 0 

intercurr.-.t 10/25 (401 1.7 2/21 (101 1.5 2!29 171 1.5 6/22 (271 1.5 2/20 (101 1.0 "' :::1 
terairwl 10/35 (291 1.0 9/39 (231 1.2 13/31 (421 1.2 16/38 (421 1.2 33/40**(83) t.2e -total Z0/70 (291 1.4 lf/70 (161 I.J 15/70 (21) 1.3 22/70 (401 1.3 35t7o••c50I 1.2 "' ~ 

Papillomatous hyperplasia Ill 
non-glandular region "' ~ tnteri• 0/10 0/10 "0/10 0{10 0/10 iD 

interCurrent 2/25 (8) 1.0 2/21 (10) 1.5 2!29 171 1.5 0/22 1/20 (5) 2.0 "' ten~inal 1/35 (3) 2.0 0/39 1/31 (31 1.0 3!38 (8) 1.0e 6/40 (15) 1.2 w 
tota( 3/70 (41 1.3 2/70 (31 1.5 3/70 (41 1.3 3/70 141 1.0 7!70 CIOJ 1.3 CD 

~ 

at the ll•lting ridge Ill 
· inreff• 0/10. 0/10 0!10 0!10 0/10 n 

intercurrent 0/25 0/21 0/29 0/22 1/20 (5) • ;;;· 
tentinal 0/35 1!39 (31 • 1!31 (3) p 3/38 181 p 6/40* !151 p :::1 

n. 
total 0/70 1/70 (1) ... 1(71 (1) p 3/70 (41 p 717o••c10J p 

"' ... liver " ;;u 

"' 
Centrilobular enlarge.ent end ~ "' vacuolation of hepatocyte& 

..... < 
0110 

p. ;;;· 
lnteri11 0/10. 0/10 0/10 0/10 . " i ntercurrant 0/25 0/21 3/29 (101 1.0 1!22 (51 1.0 4!20• (20) 1.0 ... ::: .... tn 
terqinal 0/35 3/39 (81 1.0 7/31**1231 1.0 11!38**(291 1.0 20/40**(50) 1.1 ::> • 
tote I 0/70 3/70 (41 1.0 10/70••(141 1 •. o 12/70"(17) 1,0 24/70**(341 1.0 .. 

!! 
·centrilobutar hepatocyte enlara-ent "' iD 

interia · 0{10 0110 0/10 0/10 0!10 '"'" intercurrent 0/25 0/21· 3/29 (101 1 ;0 4/22* ( 181 1.0 2/20 (10) 1.0 0 ... ;;u 
teMiiNil 1!35 Ul 1.0 5/39 (13) 1.0 6/31* (19) 1.0 12/38**(32) 1.2 14/40-(35) 1.2 

,.,.. 
0 ...... "' total 1!70 (1) 1.0 5/70 (71 1.0 9/70°*(13) 1.0 16/70**(23) 1.1 16/70**(231 1.2 . n rn CD 

Ball~ cetls 
.... "' r10> 0 

interill · 0/10 0/10 1/10 (10) p 0!10 0/10 '<W ·CD 

intercurrent 8/25 (32) p 5/21 (24) p 7/29 (241· p 5/22 (231 p 2/20 (10) p ....... ' OU> 
t~inal 15/35 (43) p 14/39 (361 p 18/31 (581 p . 25/38* (661 p 29/40**(731 p ·::s .. "II 

total 23/70 (331 p 19/70 (27) p 26/70 (37) p 30/70 (431 p 31!70 (441 p n .. 
0 <0 

Cystic bile duct with fibrosis O<ln ... 
fnteri• 0!10 0/10 0/10 0/10 0!10 "' 0 "' " .. fnter~rrent 0/25 0!21 0/29 0/22 0/20 .... 13" ... 
tet"Minet 0!35 0!39 0/31 0/38 1/40 (3) p 0 .... 0 
total 0/70 0/70 0/70 0/70 1/70 Ill p '""" ... 

rt "' Fat in" hepatocytes '<P. ~ 

0 
Interim 0/10 2/10 (201 DeB 2/10 (201 0.8 .0!10 2/10 (20) 0.5 .... n "' intercurrent 2/25 (81 1.5 7/21*(331 0.9 5/29 (17) 1.6 8/22* CJ61 1.8 3/ZD (15) 1 •. 2 ::> :T 
ter11inal 3/35 (91 1.3 6/39 (15) 0.7 8/31 (261 1.3 11!38 (291 1.1 0/40 ... 
total 5/70 (7) 1.4 15/70*(211 0.8 15/70* (21 1c2 19/70 .. (27)" 1.5 5/70 171 0.9 "'0 .. ::> 

r1 ... 

'" n 



TABLE 9a (Continued) 
"' IV 

Opp. tow- 50 """ SDO pp. 1,000 PP11 --· " 0 

" Leaion/lnterval I. AS I AS I AS I AS I AS 
.. J: n m 0 c ... 

lleert 
;u .. 

Myocardial degeneration, fibroaia, n 
vacuolation, and infl-t-ory cella 0 

~ 

InteriM . 1/10 (10) 1.0 0/10 0/10 0/10 1/10 (10) 1.0. c. 
intercurrent 11/ZS {441 1.2 15/21 {71) 1.3 17/Z9 {59) 1.4 14/22 '(64) 1.6 l0/20 {50) 1r2 

.. 
te111inal . 25/35 (71) 1.2 32/39 {821 1.3 28/31 (90) T.3 35/38* {92) 1.3 37/40* (93) 1.2 0 .. 
total 37/70' (53) 1.2 47/10 (671 L3 45/?0 (~) 1.3 49/70* (70) 1.3 48/70* (69) 1.2 :I 

Naat ceU& -.. 
11-.teria 0/10 0/10 0/10 0/10 0/10 ~ 

intercurrent 3/25 (9) p 1121 (5) p 2129 (7) p 6/22. (27) p 1120 . (5) p Ill 

ter•inal 9135 (26) p 17/39 (441 p 7/31 (23) p 13138 (34) p 11140 (28) p .. 
:::!. 

total 12!70 em p 11/70 (26) p 9/70 (13) p 19/70 (27) p 12/70 (17) p .. .. 
i!!!S! 
Medial c:alci fi<Oatlon of blood veaael 

w en 
lnteri• 6/10 (60) p 7/10 (70) p 8/10 (80) p 5/10 (50) p 6/10 (60) p .... 
intercurrent 19/25 (76) p 16/21 (761 p 24/29 (83) p 15/22 (68) p 16/20 (80) p ·g' 
tenatnal 25/35 (71) p 32/39 (82) p 28/31 (90) p 31/38 (82) p 36/40* (90) p 

total 50/70 (71) p 55/70 (791· p 60/70* (86) p 51170 173) p 58/70 (13) p ;;;· 
:I 

Spteej n 
derosls 

.. 
...., 

inter ill 0/10 0/10 . 0!10 0/10 0/10 Cl ;u 
0 

intercut"rent 3/25 (12) 1.0 6/21 CZ9) 1.2 8!29 (28) 1.4 7!22 (32) 1.3 8!20* (40) 1.5 " .. ,... < 
ter•inal 1/35 (3) 1.0 0/39 2/31 (6) 1 .o 1/38 (3) 1.0 3/40 (8) 1.0 p. 

~-
total 4/70 (6) 1.0 6/70 . (9) 1,2 10/70 (14) 1.2 8/70 (11) 1.2 11170* 1161 1.3 

.. .... 
Kidneys .... .. 
Ba&ophilic cortical t~les 

::J ' .. 
interi11 1/10 (10) 0.5 0!10 1/10 '(10) 1.0 Z/10 (20) 1.0 3/10 (301 0,8 !! 
intercurrent 0/25 4121* '(19) 1.1 8/29**(28) . 0.9 1122 (5) . 1.0 2/20 (10) 1.7 "' ii' ..... 
terJ~inat · 6/35 (171 0.8 10/39 (26) 0,8 9/JI (29) 0,8 11/38 (29) 0.9 5/40 (13) 0.8 

0 " ;u 
total 7/70 (10) 0.7 14/70 (20) 1.0 18/70* (26) 0.9 '14/70 120) 1 .o 10/70 (14) 1 .I " .... 0 

. Cangeation 
.... .. 

"' n 111 en 
interi• 0!10 0/10 0/10 0/10 0/10 .... "' Intercurrent 12/25 (48) p 4/21 (19) p 7!29 1241 p 5/22 (231 p 3/20 (15) p (tO> 0 

ter•inal 17/35 (49) p 20/39 (51) p 16/31 (52) p 18/38 (47) 'p 20/40 (50) p '<'-' en '. ' total Z9170 (41) p 24/70 '(34) p 23/70 (33) p 23/70 (33) p 23/70 (33) p QU> 
"'I 

Thyroids " .. r> .. 
P.rafollicular cell h~rplasia 0 Ul 

1/10•(10) 0110 ·o11o oon .. 
Interim p 0/10 0/10 .. 0 
intercurrent 0/25 5/21* (24) p 5/29* (17) p 1!22 c5> p 3/20 (lSi . ' p ~I} CD 

tenninal 1/35 (3)' p 9/39*. '(23) p 6/31* 1191 p 5/38 !13) p 4140 (10) p "" " .... s. total 2!70 (3) p 14/70**1201 p 11/70**(161 p 6/70 (9) p 7110 (10) p ...... 
Adr§!al& rt .. .... 
Me<Ntlory hYP.,rplosio 

''< p. 0 

tnteri•· 0/10 0!10 0/10 0/10 0/10 .... ("\ 01 

Intercurrent 2/25 (8) p 2121 (10) p 4/Z9 '(14) p 4/22 (18) p 5/20 (25) p :;::r ... 
·ter~~inal 5/35 !141 p 3/39 (8) p 7/31 (23) p 7/38 (18) p 10/40 (25) p i:'g 
total 7/10 (10) p 5/70 (7) p 11170 (16) p 11/70 (16) p 15/70 1211 p ....... 

Ill " 



TABLE 9b. Incidence and Severity of Nonneoplastic r.e·sions in Feliale Rats 
"' Ingesting CGA 154'281 in the Diet for up to 2 Years•,b .. 
" 0 

0~ 10 PP11 Sil~ ~illi w- t,IRiO. ~ " .. :I: 
0 .. m 

Lesion/Interval I AS I AS I AS I AS I ·AS 
0 c • " ;u .. 

n 
StOIRacb 0 

. Ept tbel tal hiiJlerplaala and h)'plt'bratolla 
~ c. 

non-glandular region "' interi• 0/10 0/10 . 0/10. .0/10 0!10 I 0 
intercurrent 1/16 (6) ·2.o 6/19 (32) 1.2 -3/23 (13) 1.0 0!15 3/23 ( 13) 1.0 .. 

::J 
ten~inal 12/44 (27) 1.1 16!41 (39) 1.3 28/37**(16) 1.0 29/45**(64) 1.1 - 28/37••(76) 1.1 -tot at· 131711 (19) 1.2 22110 C31l 1.2 31/70**(441 1.0 29/70**(4" I. 1 31/70**(44) 1.1 .. 

~ 

Paptlla~atous hyperplasia !It 
non·glandular region .. 

~ 

lnteri• 0/10 0/10 0!10 0/10 0/10 iii" 
intercurr.~t 0116 2!19 (11) 1.0 0/23 1115 (7) 1.0 0/23 "' terwinal 1/44 CZI 1.0 2/41 (51 1.0 1157 {3) 1.0 3145 (1) 1.0 6/37* (161 1.2c .., 
total 11?11· en 1.0 4/70 (6) 1.0 1110 Cll 1.0 4/70 (6) 1.0 6/70 (9) 1.2 CD -at the t illit:int -ridge !It 
interi• 0110 0110 0!10 0/10 0/10 n 
Intercurrent_ 0116 0/19 0/23 0/15 1/23 (4) p ;;;· 
ten~inal ·0/44 1/41 C21 p 0/31 1/45 (2) p 2/37 (51 • p ::J 

total 0/70 1/70 (1) p 0/70 1110 (1) p 3/70 (41 p n .. 
N 

Liver "' ;u ... cenirilobular enlargeaent and " .. 
YICUDlation of hepatocytn 

.... < 
0/10 0/10 0/10 "" ;;;· 

lnteri• 0110 0/10 .. 
intercurrent 0/16 0/19 0/23 0/15. 0/23 .... :IE 
ten~inal 0/44 0/41 0/37 0/45 0!37 

.... "' " • total 0110. 0{70 0/70 0/10 0/70 CD 
!! Centri IDbular hepatocyt• enlar9lflellt "' iii" · Interim · · 0/10 0/10 0/10 0/10 0/10 o-'1<> 

fntet"Current 0116 1/19 (5) 1.0 0/23 0115 0/23 0 ... ;u 
tenlinal 0144 0/41 0/37 0/~5 0/37 " .... 0 ...... 01 
total 0110 1/70 (1) 1.0 0/70 0/70 •0110 0 .. CD 

Sal loned eel Is 
.... "' rt<x> 0 

interia 0110 0110 0/10 0/10 0/10 '<<-> CD 
Intercurrent 0/16 1/19 (5) p 1!23 (4) p 0/15 1/23 (4) p '0 • OV> 
ten~inal 2/44 (51 p 2141 (51 p 3/37 (8) p 1/45 (21 p 1/37 131 p " .. "ll 
total 2/70 (3) p 3/70 (4) p 4/70 (61 p 1/70 Ill p 2/10 (3) p 0 .. 

0 "' Cysti-c bf te ctlct oqn .. 
fnteri• . 0/10 0/10 0/10 0/10 0/10 .. 0 

CD 
intercurrent 0/16 0/19 0/23 0/15 1/23 (4) p a g. CD 
terllh'IAl'" 0/44 0/41 0/37 1145 (2) p 4!37• (111 p 0 .... 0 
total 0/70 0/70 0/70 .1170 111 p 5170* (7) p .... , ... 

""' Fat_ in· hepatocytes '<Ia. -fnterim 5110 (50) 0.5 5/10 (50) 0.5 2/10 (20) 0.5 1/10 (101 0.5 2/10 1201 0.5 0 
.... n 01 

Intercurrent 3/16 (191 1.7 1119 (51 2.0 3/23 113) 1.8 2115. (13) 1.3 0123 " :r terminal 2144 (5) . 0.5 2/41 (5) 0.8 1/37 (3) 1.0 1/45 (2) 1.0 1/l7 (3) 0.5 ... 
tptat 10170 (141 0.9 8/70 (11) . 1.1 6/70 (91 1.1 4170 (6-1 0.9 3!70 (4) 0.5 "'0 .. " rt ..... 

"' 0 



TARLE 9b (Continued) "' (I) 

OPflll 1o ~'~* so flllll-- 500 ppa 1,000 ppn " 0 

" ::t: 
L~ionJinterval I AS I AS I AS I AS I 

.. 
AS (l m 

0 c 
" ;u ,. 

!!m! 
Myocardial degeneration, fibrosis, 

n 
0 

vacuolation, and lnfl-tory cella 
~ c. 

interiM 0/10 0/10 0/10 0/10 0/10 .. 
inter<:urrent 3/16 (19) 0.8 1119 (5) 1.0 9/23 (39) 0.9 4115. (27) 1.0 4/23 .1171 q.9 fi 
ter11inel 20/44 (45) 1.1 19/41 (46) 1.1 25/37* (68) 1.0 25145 (56) 1.0 21/37 (57) '1.0 

total 23/70 (ll) 1.0 21/70 (30) 1.0 34170* (49) 1.0 29/70 (411 1.0 25/70 (36) . 1.0 :I -,. 
Mast c:ella 

tnteri• 0/10 0/10 0/10 0!10 0/10 
~ 

(/1 

t ntercw-r:ent 0/16 2/19 (11) p 0/23 1115 (7) p 2/23 (9) p ,. 
teialinet 5/44 {Ill p 16/41**(39) P. 4/37 1111 p 8145 (18) p 8/37 (22) p ~· 
total 5/70 (7) p 18/70**(26) p 4/70 (6) p 9/70 (Ill p 10/70 (14) p .. 

bY!!S!. 
w 

Medial calcification of blood veaael · 
<1> 

interi• · 4/10 (40) p 6/10 (60) p 4/10 (40) p 5!10 (50) p 5/10 (50) p 
.. 

intercurrent 13/16 (81)' p 12/19 (63) p 16/23 (70) p 11/15 (73) p 17/2] (14) p (/1 
n 

terminal 33/44 (75) ·p . 29/41 (71) p 27/37 (73) p 34/45 (76) p 28/37 (76) p ;;;· 
total 50/70 !nl p 47/70 (671 p 47/70 (67) p 50/70 (71) p 50/70 (71) p :I n 

~· 
• .., cRrOsis 

,. 
N interiai 7110 (70) 2·0 5110 (50) 1.2 4/10 (40) 1.5 . 10/10 (100) 1.2 7.10 .. (70) 2.0 <> ;u 
N " 

,. 
intercurrent 12/16 (75) 1.1 19/19*(100) 1.9 19/23 (83) 1.9 12/15 (80) 1.9 19/23 (83) 1.9 .... < 
tenainat . 35/44 (80) 1.5 33/41 (80) 1.6 34137 (92) IS 34/45 (16) 1.4 33/37 (89) 1.5 "' ~-"' total 54/70 (77) .1.5 57/70 (81) 1.6 57/70 (81) 1.6 56/70 (80) 1.5 59/70 .(84) 1.8 ,... ,.... .. 

~ 
Congestion " • 

"' !1 
interiM 0/10 0/10 0/10. 0/10 0/10 

intercurrent 0/16 1/19· (5) p 2/23 (9) p 1/15 (7) p 3/23 ( 13) p "' iii' .,., 
terminal 15/44 (34) p 31141**<76) p '23/37* (62) p 20/45 (44) p 19/37 (51) p 0 ... ;u 
total ·15170 (21) p 32/70**(46) p . 25/70**(36) p 21/70 (30) p 22/70 (31) p " ,... 0 

T ro 
.... (I) "' 0 "' <1> 

_Para ol icuta'r cell hyperplasia 
.... .... 

interiM 1/10 ( 10) p 1/10 (10) p 3/10 (30) p D/10 1/10 (10) p rtOO 0 
"<<..> <1> 

intercurrent . 2/16 (13) p 2/19 (11) p 1/23 (4) p 3/15 (20) p '1/23 (4) p ' ..... ' 
ter•inal 5144 (11) p 6141 (151 p 4137 (11) p 3/45 (7) p 2/37 (5) p avo -a " .. 
tat•l 1/70 (11) p 9/70 (13) p 8/70. (Iii p 6/70 (9) p 4110' (6) p 0 .. 

~-
0 co 

lar cyata 
Cl<IC'l 

,. 
- .. 0 .. 

interim 0!10 0/10 2/10 '(20) p 3/10 (30) p 1110 (10) p <I s 0 

intercurrent 0/16 1/19 (5) p 3/23 (13) p 2115 !13) p 7/23* (30). p i"'C' 0 0,... 

ter•inal 10144 (23) p 5141 (12) p 8/37 (22) p 11145 1241 p 12137 (32) p· ,..., a 
total 10/70 (14) p 6/70 (9) ·P 13/70 (19) p 16/70 (23) p 20/70* (29) p. 4~ .. 

COI"pp:ra lutea absent 
Inter I• 9/10 (90) 5/10 (50) 2/10 (201 6/10 (60) . 6/lD (60) .... n 0 " ,.. "' intercurrent 9116 (56) 9/19 (47) 9/23 (39) 4/15 127> 9/23 (l9) 

te.-.fnill 
... 

6/44 (14) 12/41 (29) 9/37 (24) 6/45 (13) 13/37* (35) "'0 
total 24/70 (34). 26/70 (37) 20/70 (29). 16/70 . (23) 28/70 (40) .. <I n H· 

.. 0 
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increase in splenic hemosideros_is at the top dose, and 
_parafollicular cell hyperplasia in male thyroids was 
significantly increased at 10 and 50 ppm, but net at higher 
~ses. . . 

2) Neoplastic--Fete analysis revealed significant dose-related 
trends in the incidence of squamous cell papillomas of the 
stomach (nonglandular epithelium and/or limiting ridge) ·in 
males. A similar analysis in fe~ales revealed significant 
positive trends for the incidence of squamous cell carcinomas 
and carcinomas and/or. papillomas of the epitheli-al portion ·of 
the nonglandular .stomach (Table 10). Historical control data 
from 18 studies conducted in the test laboratory showed a 
very low spontaneous incidence of such tumors (0/60-2/50 in 
males and 0/60-1/52 in female~). 

Slight increases in the incidence of benign hepatocellular 
tumors were observed in treated males and females; however, 
th• incidenCe of these tumors was not considered to be 
treatment~related because the ·incidence was comparable to 
that in historical controls and no stat-istically significant 
increases in incidence o.r trends were observed. 

· .D. DISCUSSION 

The design and conduct of this study were complete and adequate, 
summary table data were supported by the individual animal data. 
were well reported, and the statistics used were appropriate. 

and the 
The data 

General evidence of toxicity was apparent in both males ;md females at 500 
and 1, 000 ppm as small decreases in body weight, body ·weight gain, food 
consumption, and feed efficiency. In males at 1, 000 ppm, ·there was an 
accompanying increase in the incidence of decrea~ed adipose tissue at 
necropsy. The major target organs in rats ingesting CGA 154'281 for up to 
2 years were the forestomach and liver. Effects in the stomach were not 
apparent after 1 year of exposure but were observed in multiple animals"at 
terminal sacrifice: _Effects observed macroscopically in the forestomach 
of males andjor female& included increases .in the incidences of · 
excrescences, raised areas on the· epithelial aspect, and nodularity at the 
limiting ridge. At the microscopic level, these changes corresponded to 
increases in the incidences of epithelial hyperplasia and hyperkeratosis 
of the nonglandular stomach and papillomatous hyperplasia of the limiting 
ridge and/or nonglandular .stomach. These cbanges were primarily observed 
in high-dose animals; however, females at d0ses as low as 50 ppm had 

_statistically significant increases in epithelial hyperplasia and 
hyperkeratosis of the nonglandular forestomach, and males at 500 ppm had a 
nonsignificant increase in the incidence of macroscOpically observed 
excrescences. Although no statistically significant increase was observed 
in the incidence of forestomach tumors at any given dose level, Peto 
analysis revealed statistically significant increasing trends for squamous 
cell papillomas (males), carcinomas (females), ·and papillomas and/or 
carcinomas (females) in the nonglandular·andjor limiting ridge of the 
stomach. 
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T"'-BLE 10. lncidence·of.Neoplastic Findings in Rats Ingesting 
Yearsa.b CGA 154'281 in the Diet for up to 2 

-

Incidence of Neoplastic F.indirigs by Dieta·rv Level (PI>') 

flndfngtl~tsrval 0 10 50 500 1,000 

~ 

SgY!mous ce\l e!eillom.a 
-non-glandular reiion 

interim . 0/10 0/10 0/10 0/10 0/10 
intercurrent 0125 0/21 OIZ9 0/22 0/20 
term;naL 0!35 0!39 0/]1 0/38 3/40 (8) 
total 0/70 0/70 0{10 0{10 3/70 (., 

-.~the limit;ng ridge 
interiM 0!10 0/10 0/10 0{10 0/,0 
fntercurrent 0125 0121 0{29 0/ZZ 0/ZO 

·terminal 0/35 0/39 0/31 0138 Z/40 (5) 
totaL 0/70 0170 0/70 0170' 2/70 {3) 

-non:glandular region and/or 
at the limitfng ridgec 

interlm 0/10 .. 0/10 0!10 0(10 0{10 
intercurrent 0!2S" 0/21 0/29 0/ZZ 0120 
terminal 0/35 0/39 0/31 0/38 4/40 (10) 
total 0!10 0/70 0/70 0{70 4/70 (6) 

interim 0/10 0{10 0/10 0{10 0/10. 
inte·rcurrent 0/25 0/21 0129 0/22 0/ZO 
tenntnel 0/35 0/39 0/31 . 0/38 0/40 
total 0/70 0!70 0{10 0{10 0/70 

E!!l!!iB 
Sgya!l!!2us cell eaej llomas 
-non-glandul•r region 

0/10 inurim 0/10 0110 · 0/10 0/10 
intercurrent 0/16 0!19 0/23 0/15. 0/23 
t~rmfnal 1/44 (2) 0/41 0/37 1/45 (2) .4/37 (11) 
total 1!70 (1) 0!70 0170 1170 (1) 4170· (6) 

-at the limiting ~idge 
intertm 0/10 0!10 0/10 0!10 01!0 
intercurrent 0116- 0/19 0/23 0/15 0/23 
terminal 0/44 . 0/41 0/37 0/45 0/37 
tout 01711' 0!10 0/70 0/70 0/70 

-non-glandular region and/or 
ar.th• Limiting ridge 

interim 0/10 · 0/10 0/10 0/10 0/10 
intercurrent 0/16 0/19 0/23 0/15 0/23 
terminal 1/44 (2) 0/41 0/37 . '1145 (2) . 4/37 (11) 
total 1/70(1) 0170 0!70 1/70 (1) 4/70 (6) 

~~moue eaLl earcjnoma& 
-rion·glandul•r rqion 

interim ' 0/10 0/10 0/10 0/10 0/10 
intereurrent 0!16 0!19 0/23 0!15 0/23 
termi"al 0/44 0/41 0!3'7 0/45 1137 (3) 
total 0/70 0170 0!70 0!70 1/70 (1) 

•oaca extracted from Stl.ldy No." CBG 509!920599.~ rable 21 and Appendb 9. 
DNumbers. in perenthes•s indicate percent incidence. 
cOne. of the males was found to have bath a squamous cell pap;tloma at the non-glandular region and 1 
squarmus eell papiltom11 at the limiting ridge. · 
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Hepatic effects were observed predominantly in males. At doses as low as 
SO ppm, male.'l. exhibited centrilobular hepatocyte enlargement both with and 

. without accompanying vacuolation. Fat in hepatocytes was significantly 
increased at all treatment levels except the top dose. At SOO ppm and 
above~ an increase in the incidence of ballooned hepatocytes was evident. 
At the highest dose tested, m8les had decreased serum total protein and 
globulin (probably associated With the hepatotoxicity). A transient (seen 
only at the interim sacrifice) increase in liver weights of mates at 1,000 
ppm (after correction for body weight differences) was also observed. 
Females at 1,000 ppm exhibited an increase in the incidence of cystic bile 
duct. 

Additional treatment-related .lesions included increases in myocaTdi.al 
degeneration, fibrosis, vacuolation, and infiltration with inflammatory 
cells in males at 500 and 1·. 000 ppm, medial calcification of the bloo.d 
vessels of the lungs in ·males at 1, 000 ppm, ·and" increases in the incidence 
of ovaries without corpora lutea or with follicular cysts in females. at 
1,000 ppm. Other mult.iple-dose elevations included male splenic 
hemosiderosis (significant "-t 1000 ppm), and parafollicular cell 
hyperplasia in male.thyroids (significant at the top two doses). In both 
sexes, kidney effects were observed. These ef.fects. included basophilic 
cortical tubules in males and congestion in females, and were significant 
in each sex at 10 and SO ppm. Non-neoplastic toxicological effects were 

·discussed. with L. Brennecke, pathologist. 

These results are consistent with those observed in an oncogenicity study 
with CGA 154'281 in mice (MRID 428887-02) which showed no effects at 
30 ppm and increases in the incidence of forestomach excrescences (males 
and. females) at 600 ppm. At 1,200 ppm, the mice exhibited decreased body 
weight (males), body weight gain (males), and adipose.tissue (males) and 
increased absolute liver weight (males and females), liver enlargement 
(females), parenchymal inflammation of the liver (females),. splenic 

.hemosiderosis (females), ovaries with hemorrhagic cysts (females), 
squamous cell papillomas of· the nonglandular port:ion of· the stomach (males 
and females). ,papillomatous and epithelial hyperplasia of the nonglandular 
portion of the ,the stomach (males), and an increasing trend for squamous . 
cell carcinomas of the nonglandular portion of,the stomach (males). 

Results of the .. chronic dog study (MRID 428887-01) indica.te that adjusted 
liver and kidney weights were increased. in males and females, and 
lipofuscin deposition in the kidneys of males and females was increased. 
In addition, red cell parameters in two high-dose ma.les were depressed and 
accompanied by increased spleen weights 

In the current study, the NOEL for systemic toxicity was less. than 10 ppm. 
The LOEL is 10 ppm, based on significant increases (accompanied by 
multiple-dose 'elevations) in fatty hepatocyte& (males), thyroid 
parafollicular cell hyperplasia (males),· and kidney congestion (females). 
At all higher dos .. s, the incidence of centrilobular hypertrophy (with' and 
without vacuolation) was significantly increased in males. In addition, 
epithelial hyperplasia and hyperkeratosis of the fores~omach was 
significantly increased in females at SO, SOO, and 1000 ppll. In addition, 
although no statistically significant ipcrease in the ·incidence of tumors 
waS observed at any dose ~evel by pairwise comparison, Peto analysis 
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revealed statistically significant increasing trend8 for squamous· cell· 
papill.,... (malell), carcino~~as (females), and papilloiiBS and/or carcinomas 
(females .in the nonglandular foresto~~ach. 

The ch;gn{c ~ ia classified aa cora-supplementary bacausa tha systemic 
NOEL could not be determined. However, tha carcinogenicity study is 
classified as eore-mint;ua· and satisfies the guidaline requirements (183-2) 
for a carcinogenicity study in rata. 
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